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NOVEL SUBSTITUTED N-MSTHYL-N- ( 4- ( PIPERIPIN-1- YL) -2- 
10 f ARYL ) BUTYL ) BENZ AMIDES USEFUL FO R TEE TREATMENT Of ALLERGIC 

DISEASES 



The present invention relates to novel substituted N- 
methyl-N-(4-(piperidin-l-yl)-2-(aryl)butyl)benzamide 
derivatives (herein referred to as a compound or compounds 

20 of formula (1)) and their use as histamine receptor 

antagonists and tachykinin receptor antagonists. Such 
antagonists are useful in the treatment of asthma; 
bronchitis; inflammatory bowel diseases, including Crohn's 
disease and ulcerative colitis; allergic rhinitis, 

25 including seasonal rhinitis and sinusitis; allergies; and 
ernes is . 

The compounds of the present invention are useful ir. 
their pharmacological activities, such as histamine 
30 receptor antagonism and tachykinin receptor antagonism. 
Antagonism of histamine responses can be elicited through 
blocking of histamine receptors. Antagonism of tachykinin 



35 



> 
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responses can be elicited through blocKing of tachykinin 
receptors. One object of the present invention is to 
5 provide new and useful antagonists of histamine. A 

further object of the present invention is to provide new 
and useful antagonists of tachykinins. A particular 
object of the present invention are those compounds that 
exhibit both Hi and NK} receptor antagonism. 

10 



15 



20 



25 



30 
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SUMMARY OF TEE INVENTION 

5 The present invention provides novel substituted N- 

methyl-N-( 4- ( piper idin-l-yi ) -2- ( aryl ) buty 1 ) benzamide 
derivatives of the formula: 



x 2 N ' 

^5 wherein 

r • is from 1 to 3 substituents each independently chosen 
from the group consisting of hydrogen, halogen, C1-C6 alkyl, 
and Ci~C$ alkoxy; 

20 

R H is hydrogen or a radical chosen from the group 
consisting of 



*20 



25 




wherein 



R20 is selected from the group consisting of 
hydrogen, C1-C4 alkyl, and -CF3; 
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Ari is a radical chosen from the group consisting cf 




10 



*2 



, and 




15 



where in 



20 



Ri is from 1 to 3 substituents each independently 
chosen from the group consisting of hydrogen, halogen, 
hydroxy, -CF 3 , Ci-C 6 alkyl, and Ci~C 6 alkoxy; 

R 2 is from 1 to 2 substituents each independently 
chosen from the group consisting of hydrogen, halogen, 
Ci-C 6 alkyl, and Ci-C 6 alkoxy; 



25 Xi and X 2 are as defined in one of parts A), B), or C): 



30 
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A) Xi is hydrogen; 

X 2 is a radical chosen from the group consisting of 



10 



R3 




15 



Ar 2 





20 



25 



30 



35 



and 



wherein 



is 1 or 2; 




r 3 is fror. 1 to 3 substituents each independently 
chosen from the group consisting of hydrogen, haloge 
-CF 3 , Ci-Cfe alkyl, and Ci-C 6 alkoxy; 
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R« is from 1 to 3 substituents each independently 
chosen from the group consisting of hydrogen, halogen, 
-CF3, Ci-Cfi alkyl, and Ci-Ce alkoxy, 



R5 is hydrogen or hydroxy; 



10 



15 



20 



25 



Ar2 is a radical chosen from the group consisting of 





R10 

\ 



and 




wherein 

Re is from 1 to 3 substituents each independently 
chosen from the group consisting of hydrogen, 
halogen, -CF3, Ci-C 6 alkyl , Ci-C 6 alkoxy, and -CO2R9 
wherein R 9 is chosen from the group consisting cf 
hydrogen and C1-C4 alkyl; 



30 



R7 is from 1 to 2 substituents each independently 
chosen from the group consisting of hydrogen, 
halogen, Ci-C 6 alkyl, and C1-C6 alkoxy; 

Re is chosen from the group consisting of hydrogen, 
-CH 3 , and -CH 2 CH; 



35 



Rio is chosen from the group consisting of 
hydrogen, C1-C4 alkyl, and benzyl; 



2 is chosen from the group consisting of hydrogen, C\-Ct 
alkyl, -(CH 2 ) w -0-(CH 2 )t-V, -(CH 2 ) f A, - ( CH 2 ) u C0 2 Ru . 
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15 



20 



25 
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-(CH2> u C(0)NRi2Rl3. -(CH 2 ) g C(0)(CH 2 ) h CH 3 , - ( CH 2 ) v -0-Ar 3 , 
-CH 2 CH 2 OCF3, -CH 2 CF 3 , -CH 2 CH 2 CH 2 CF 3 , - ( CK 2 ) 2 CH=CH 2 , 
-CH 2 CH=CH 2 , -CH 2 CH=CHCH 3 , -CH 2 CH=CHCH 2 CH 3 , 
-CH 2 CH=C(CH 3 ) 2 , and -CH 2 OCH 2 CH 2 Si ( CH 3 ) 3 

wherein 

w is an integer from 2 to 5; 
t is an integer from 1 to 3; 
f is 2 or 3; 

u is an integer from i to 4; 
g is an integer from 1 to 3; 
h is an integer from 0 to 3; 
w is an integer from 2 to 4 ; 

Y is chosen from the group consisting of hydrogen, 
_ CK3 , -CH=CH 2 , -CH=C(CH 3 ) 2 , and -C0 2 R 14 wherein R u 
is chosen from the group consisting of hydrogen and 
C1-C4 alkyl; 

A is chosen from the group consisting of -NR i5 Ri6/ 
acetylamino, and morpholino wherein R 15 is chosen 
from the group consisting of hydrogen and C1-C4 
alkyl and R i6 is C1-C4 alkyl ; 

r u is chosen from the group consisting of hydrogen 
and C1-C4 alkyl; 

R 12 is chosen from the group consisting of 
hydrogen, C1-C4 alkyl, and benzyl; 
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Rl3 is chosen from the group consisting cf hydroge: 
and C1-C4 alkyi; 

Ar3 is a radical chosen frorr. the group consisting 



10 



R17 

wherein 



and 




15 



20 



v is an integer from 1 to 3; 

R17 is chosen from the group consisting of hydrogen 
and -CO2R18 wherein Ris is chosen from the group 
consisting of hydrogen and C1-C4 alkyi; 



B) Xi is hydroxy; 



25 



30 



X 2 is a radical chosen from the group consisting of 

Ar2. 

Z ^ n ^p 




and 




R 3 ~ R3 

wherein p, R3 , Z, and Ar2 are as previously defined; 



35 



WO 97/30990 



PCT/US97/02239 



10 



15 



20 



25 



-9- 



C) X 2 is a radical of the formula; 



30 



35 




R3 



wherein R 3 and R« are as previously defined; and 



Xl and Z: taken together form a second bond between the 
caroon atoms bearing X* and Z\; 

and stereoisomers and pharmaceutical^ acceptable salt 
thereof . 

As is appreciated by one of ordinary skill in the art 
the compounds of the formula (1) may exist as 
stereoisomersN-methyl-N-(4-(piperidin-l-yl)-2- 

( aryl)butyl)benzamide . Specif iacally , it is recognized 
that the the present N-methyl-N-( 4-(piperidm-l-yi )-2- 
( aryl)butyl)benzamides exist as stereoisomers at the 2- 
position of the butyl, that is, at the point of attachment 
of the aryl substituent. Any reference in this 
application to one of the compounds of the formula (1) is 
meant to encompass either specific stereoisomers or a 
mixture of stereoisomers. 

The specific stereoisomers can be prepared by 
stereospecific synthesis using enantiomer ically pure or 
enantiomerically enriched starting materials. The 
specific stereoisomers of either starting materials or 
products can be resolved and recovered by techniques Known 
ir. the art, such as chromatography on chiral stationary 
phases, enzymatic resolution, or fractional 
"recrystallization of addition salts formed by reagents 
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used for that purpose. Useful methods of resolving and 
recovering specific stereoisomers are known in the art and 
described in Stereochemistry of Organic Compounds , E. 1. 
5 Eliei and S. H. Wilen, Wiley (1994) and Enantiomers , 

Racemates, and Resolutions , J. Jacques, A. Collet, and S. 
K. Wilen, Wiley (1981). 

As used in this application: 

10 

a) the term "halogen" refers to a fluorine atom, chlorine 
atom, bromine atom, or iodine atom; 

b) the term "Ci-C$ alkyl" refers to a branched or straight 
15 chained alkyl radical containing from 1 to 6 carbon atoms, 

such as methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, t-butyl, pentyl, hexyl, cyclopentyl, cyclohexyl, 
etc ; 

20 c) the term "Ci-Ce alkoxy" refers to a straight or branched 
alkoxy group containing from 1 to 6 carbon atoms, such as 
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, 
t-butoxy, pentoxy, hexoxy , cyclopentoxy , cyclohexoxy, etc; 

25 d) the designations -C(O)- or -(O)C- refer to a carbonyl 
group of the formula: 

O 




30 

e) the designation " www " refers to a bond for which 
the stereochemistry is not designated; 



f) as used in the examples and preparations, the following 
terms have the meanings indicated: "kg" refers to kilograms, 
"g" refers to grams, "mg" refers to milligrams, "yg" refers 
to micrograms, "mol" refers to moles, "mmol" refers to 
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mi. 



llimoles, "nmole" refers to nanomoles, "L" refers to 
liters, "mL" or "ml" refers to milliliters, "uL" refers to 
microliters, "°C" refers to degrees Celsius, "R £ " refers to 
5 retention factor, "mp" refers to melting point, "dec" refers 
to decomposition, "bp" refers to boiling point, "mm of Hg" 
refers to pressure in millimeters of mercury, "cm" refers to 
centimeters, "nm" refers to nanometers, "la]2 D °" refers to 
specific rotation of the D line of sodium at 20" C obtained 
10 in a 1 decimeter cell, "c" refers to concentration in g/mL, 
" THF" refers to tetrahydrof uran, " DMF " refers to 
dimethylformamide, "brine" refers to a saturated aqueous 
sodium chloride solution, "M" refers to molar, "mM" refers 
to millimolar, "uW" refers to micromolar, "nM" refers to 
15 nanomolar, "psi" refers to pounds per square inch, " TLC" 
refers to thin layer chromatography, "HPLC" refers to high 
performance liquid chromatography, "HRMS" refers to high 
resolution mass spectrum, "uCi" refers to microcuries, 
"i.p." refers to intraperitoneally , "i.v." refers to 
20 intravenously, and " DPM " refers to disintegrations per 
minute ; 



g) the designation 



25 



30 



R 

refers to a phenyl or a substituted phenyl and it is 
understood that the radical is attacned at the 1-position 
and the substituent or substituents represented by R can be 
attached in any of the 2, 3, 4, 5, or 6 positions; 
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h) the designation 



5 




refers to a pyridine, substituted pyridine, pyridyl or 
substituted pyridyl and it is understood that the radical 
can be attached at either the 2-position, the 3-position, o 
the 4-position, it is further understood that when the 
radical is attached at the 2-position the substituent or 
substituents represented by R can be attached in any of the 
3, 4, 5, or 6 positions, that when the radical is attached 
at the 3-position the substituent or substituents 
represented by R can be attached in any of the 2, 4, 5, or 
positions, and that when the radical is attached at the 4- 
position the substituent or substituents represented by R 
can be attached in any of the 2, 3, 5, or 6 positions; 



the designation 



25 




refers to a thienyl or thiophene and it is understood that 
the radical is attached at tne 2 or 3-positions; 



30 



the designation 




35 



refers to a naphthyl or substituted naphthyl and it is 
understood that the radical can be attached at either tne 
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position or the 2-position, it is further understood that 
when the radical is attached at the 1-position the 
substituent or substituents represented by R can be attached 
5 in any of the 2, 3, 4, 5, 6, 7, or 8 positions and that when 
the radical is attached at the 2-position the substituent or 
substituents represented by R can be attached in any of the 
1, 3, 4, 5, 6, 7, or 8 positions; 

.0 k) the terrr, "enantiomeric excess" or «ee» refers to the 
percent by which one enantiomer, El, is in excess in a 
mixture of the two enantiomers, El plus E2, such that 

{(El - E2) + (El + E2)} X 100% = ee, 

15 with the designation »(+)-" refers to the plus enantiomer, 
..(_)_•• refers to the minus enantiomer; 

1) the term "d-C< allcyl" refers to a saturated straight or 
branched chain alkyl group containing fron> 1-4 carbon atoms 
20 and includes methyl, ethyl, propyl, isopropyl, n-butyl, 
isobutyl, and t-butyl; 

m) the designations -C0 2 R and -C(0)OR refer to a group of 
the formula: 

0 



25 



30 

n) the designation -C(0)NRR refers to a group of the 
formula : 

O 



35 
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o) the designation 

-o 

^0 

refers to a furyl or furan and it is understood that the 
radical is attached at either the 2- or 3-position; 

p) the term "pharmaceutically acceptable salts thereof 
refers to either an acid addition salt or a basic addition 
salt . 

The expression "pharmaceutically acceptable acid addi- 
tion salts 0 is intended to apply to any non-toxic organic or 
inorganic acid addition salt of the base compounds 
represented by formula (1) or any of its intermediates. 
Illustrative inorganic acids which form suitable salts 
include hydrochloric, hydrobromic, sulphuric, and phosphoric 
acid and acid metal salts such as sodium monohydrogen 
or thophosphate , and potassium hydrogen sulfate. 
Illustrative organic acids which form suitable salts include 
the mono-, di-, and tricarboxylic acids. Illustrative of 
such acids are for example, acetic, glycolic, lactic, 
pyruvic, malonic, succinic, glutaric, fumaric, malic, 
tartaric, citric, ascorbic, maleic, hydr oxymaie i c , benzoic, 
hydr oxybenzcic , phenylacet ic, cinnamic, salicyclic, 2- 
phenoxybenzoic , p-toluenesuif oni c acid, and sulfonic acids 
such as methane sulfonic acid and 2-hydroxyethane sulfonic 
acid. Such salts can exist in either a hydrated or 
substantially anhydrous form. In general, the acid addition 
salts of these compounds are soluble in water and various 
hydrophilic organic solvents, and which in comparison to 
their free base forms, generally demonstrate higher melting 
points . 

The expression "pharmaceutically acceptable basic 
addition salts" is intended to apply to any non-toxic 
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organic or inorganic basic addition salts of the compounds 
represented by formula (1) or any of its intermediates. 
Illustrative bases which form suitable salts include alkali 
5 metal or alkaline-earth metal hydroxides such as sodium, 
potassium, calcium, magnesium, or barium hydroxides; 
ammonia, and aliphatic, alicyclic, or aromatic organic 
amines such as methylamine, dimethylamine , tr imethylamine , 
and picoline. 



Preferred embodiments of formula (1) are given below: 
1) Compounds wherein X\ is hydrogen are preferred; 
15 2) Compounds wherein X2 is a radical of the formula 



10 



20 




R 3 



are preferred; 



25 



3) Compounds wherein X 2 is a radical cf the formula 



Ar 2 



(CH 2 ) p 



30 




35 wherein p is 1 and Ar 2 is 4-f luoropheny 1 f pyrid-2-yl, fur-2- 
yl, or fur-3-yl are more preferred; 
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4) Compounds wherein X2 is a radical cf the formula 

Z 




10 



are preferred; and 

5) Compounds wherein X 2 is a radical of the formula 

Z 




15 



wherein Z is - ( CH 2 ) w -0- ( CH2 ) t~ Y wherein w is 2 are more 
20 preferred, with compounds wherein Z is 2-ethoxyethy 1 being 
most preferred. 

Examples of compounds encompassed by the present 
invention include the following. It is understood that the 
25 examples encompass both the (+)-isomer and the (-)-isomer of 
the compound and mixtures thereof. This list is meant to be 
representative only and is not intended to limit the scope 
of the invention in any way: 

3Q N-Methyl-N- ( 4- ( 4- ( lH-benz imidazole- 2 -car bony 1 (piper ic:n-l- 
y 1 ) - 2 -phenyl butyl ) be nz amide ; 



35 



N-Methyl-N- ( 4- ( 4- ( lH-benz imidazole- 2 -car bony 1 ) piper id 1 n- 
yl ) -2 -phenyl butyl ) -3, 4 , 5- t r imethoxybenzamide ; 

N-Methyi-N- ( 4 - ( 4 - ( lH-be nz imidazole- 2 -car bony 1 ) piper icm- 
yl ) -2- ( 4-f lucrophenyl ) butyl ) ben z amide; 
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•«^ az ole-2-carbonyl)piperidin I 

5 — ~— .-^yl.p.p-d^- 

5 yl , 3 , 4-dif luotoph.nyl >b»tyl >ben..mid. . 

„ , „ ( ..,4-(lB-be-.zi«.ida l ole-2-cart,onyl 1 pip»if"-l- 

yl) -2-(3-=hloi°phe"yl>"» t * 1,b " Za, ' ud<ii 

1 /; 1 ::;T;i-:;Lyub Ut y 1 ,-3. 1 . 5 -" i »e t „^ 1 -: 

N -„ eth y 1 - N -„- 1 -aH-b."i»^"°-^-"'^ 1,PiPe;idln " 1 " 
yl , -2- 1 .-chlor ophenyl 1 butyl 1 benzamide ; 

yl)-2-(4-chloropnenyl)butyl) 

N - Met byl-N- 14 - ( 4-,lH-ben,i»iaazo 1 .-2-c a rb 0 ny 1 ,p l p- l a 1 n-:- 
y ; , -2- ( 3 , 4-dichlorophenyl ) butyl ) b.r.tam.de; 

yl) - 2 -,3,4-dichlorcphenyl)butyl)-3.4,5 t.im 
N -Met hy l-NM4-(4.UH- b enzi l nid«ole-2.car b onyl,piperiain-: 
30 yl) . 7 . { 4- me thoxyphenyl ) butyl Jbenzamide ; 

N-Methyx-N (4 (4 (1 .„ ime thoxybenzamide ; 

y l)-2-(4-met^oxyphenyl)butyl) 

, 5 N .„ ethyl - t! - (4 -, 4 -(l B -b.nz 1 -aa,cl e -2-c.rbo, y :,p l per 1 a i n- 

yl , - 2 - ( 3-met hoxyp^nyl 1 butyl ) ben.anude : 
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N-Methy 1-N- { 4- ( 4- ( lH-benzimi dazole-2- car bony 1 ) piper id m-1- 
yl } -2- ( 3-methoxyphenyl ) butyl ) -3 , 4 , 5- 1 r lmet hoxybenzamide ; 

5 N-Methy 1-N- { 4- ( 4- ( lH-benz imidazole- 2 -ca r bony 1 ) piper id m-i- 
yl ) -2-( 3 f 4-dimethoxyphenyi ) butyl )benzamide ; 

N-Methy 1-N- ( 4- ( 4- ( lH-benz imidazole- 2-caroonyl ) piper idi n- 1 - 
yl ) -2-{ 3 , 4-dimethoxyphenyl ) butyl )-3 , 4 , 5- 1 r imet hoxybenzamide ; 

10 

N-Methy 1-N- { 4- ( 4- ( 1- ( 4-f luorobenzyl ) -lK-benzoimidazol-2- 
yl ) -4-hydroxypiper idm-l-yl )- 2-phenyl butyl ) benzamide ; 

N-Methyi-N- ( 4- ( 4- ( 1- ( 4-f luorobenzyl ) -lH-benzoimidazol-2- 
15 yl ) -4-hydroxypiper idin-l-yl ) -2-phenylbutyl ) -3, 4, 5- 
t r lmet hoxybenzamide ; 

N-Methyi-N- ( 4-{ 4-( l-{ 4-f luorobenzyl ) -lH-benzoimidazol- 2- 
yl ) -4-hydroxypiper id in- 1-yl )-2- ( 4- 
20 f luorophenyl ) butyl ) benzamide ; 

N-Methy 1-N- ( 4- { 4- { 1- ( 4-f luorobenzyl ) -lH-benzoimidazoi-2-yl ) - 
4-hydroxypiper idin-l-yl ) -2- ( 3 , 4- 
dichlorophenyl (butyl ) benzamide; 

25 

N-Methyl-N-( 4- ( 4-( 1- ( 2-( f ur-2-yimethoxy ) ethyl ) -1H- 
benz imidazole-2-carbonyl )piper idin-l-yl) -2- 
phenyibutyl ) benzamide; 

3 0 N-Methy 1-N- (4-(4-(l-(2-( f u r - 2-y lmet hoxy ) ethyl )-lH- 

benzimidazole-2-carbonyl )piperidin-l-yl) -2-phenylbutyl ) - 
3,4, 5- t rime t hoxy benzamide ; 

N-Methy 1-N- (4-(4-(l-(2-( fur- 2-y lmet hoxy ) ethyl ) -1H- 
3 5 benzimidazole-2-carbonyI )pipericin-l-yl)-2-(4- 
f luorophenyl ) Duty! ) benzamide ; 
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N-Methyl-N-( 4-( 4-( l-( 2-( f ur-2-y Imethoxy ) ethyl )-lH- 
benz imidazole- 2-car bony 1 ) piper idin-l-yl ) -2- ( 4- 
f luorophenyl ) butyl) -3 , 4 , 5- trimethoxybenzamide ; 

5 

N-Methyl-N- ( 4-(4-( l-{ 2-( f ur-2-ylmethoxy ) ethyl )-lK- 
benz imidazole- 2-car bony 1 ) piper idin-l-yl )- 2- ( 3 , 4- 
dif luorophenyl ) butyl ) benzamide; 

10 N-Methyl-N- { 4- ( 4- ( 1- ( 2- ( f ur-2-ylmethoxy ) ethyl )-lH- 
benz imidazole- 2-car bony 1 ) piper idin-l-yl ) -2- ( 3 , 4- 
dif luorophenyl ) butyl ) -3, 4 , 5-.tr imethoxybenzamide ; 

N-Methyl-N- < 4-(4-( l-( 2-< f ur-2-y Imethoxy ) ethyl )-lH- 
15 benz imidazole- 2-car bony 1 ) piper idin-l-yl )-2- { 3- 
chlorophenyl ) butyl ) benzamide; 

N-Methyl-N- ( 4- ( 4- ( 1- ( 2- ( f ur-2-y Imethoxy ) ethyl ) -1H- 
benz imi da zole- 2-car bony 1 ) piper i din- 1-yl )-2- ( 3- 
20 chlorophenyl ) butyl )-3 , 4 , 5- trimethoxybenzamide ; 

N-Methyl-N- { 4- (4- ( l-( 2- ( fur-2-y Imethoxy) ethyl ) -1H- 
benz imi da zole- 2-car bony 1 ) piper idin-l-yl )- 2- ( 4- 
chlorophenyl ) butyl ) benzamide; 

25 

N-Methyl-N- ( 4- { 4- ( 1- ( 2-( fur-2-y Imethoxy ) ethyl ) -1H- 
benz imi da zole- 2-car bony 1 ) piper idin-l-yl )-2-( 4- 
chlorophenyl ) butyl ) -3 , 4 , 5-tr imethoxybenzamide ; 

3 0 N-Methyl-N- (4-{4-(l-(2-( f ur-2-y Imethoxy ) ethyl ) -1K- 
benzimidazol e- 2-car bonyl) pipe ridin-l-yl)-2-(3,4- 
di chlorophenyl ) butyl ) benzamide ; 

N-Methyl-N- ( 4- ( 4- ( 1- ( 2- ( fur-2-y Imethoxy ) ethy 1 ) -1H- 
3 5 benz imi da zole-2-car bonyl ) piper idin-l-yl ) -2- ( 3,4- 
di chlorophenyl ) butyl )-3 , 4 , 5- trimethoxybenzamide ; 
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N-Methyl-N-( 4-(4-( 1- ( 2- ( fu r - 2-ylmethoxy ) ethyl )-lK- 
benz imidazole- 2-car bony 1 )piperidin-l-yl)-2-(4- 
methoxyphenyl ) butyl )benzamide; 

5 

N-Methyl-N-{4-( 4- (l-{ 2- (fur- 2-ylmethoxy ) ethyl ) -1H- 
be nz imidazole- 2-car bony 1) piper id in-l-yl )-2-( 4- 
methcxyphenyl (butyl )-3, 4 , 5-trimethoxybenzamide; 

10 N-Methyl-N-(4-( 4- (l-( 2- (fur -2-ylmethoxy ) ethyl ) -1H- 
benz imidazole-2-car bony 1 ) piper idin-i-yl )-2-( 3- 
methoxyphenyl ) butyl ) benz amide ; 

N-Methyl-N-( 4-(4-(l-(2-( f ur-2-y Ime thoxy ) ethyl )-lH- 
15 benz imidazole- 2-car bony 1 ) piper idin-l-yl ) -2- ( 3- 
methoxyphenyl ) butyl ) -3 , 4 , 5-t r imethoxybenzamide ; 

N-Methy l-N-( 4- ( 4- (l-( 2- (fur -2-ylmethoxy ) ethyl )-lH- 
benzimidazo le- 2-car bony 1 ) piper idin-l-yl ) -2- ( 3 , 4- 
20 dimethoxyphenyl ) butyl )benzamide; 

N-Methy l-N-( 4- ( 4- ( l-( 2- (fur -2-ylmethoxy ) ethyl )-lH- 
benz imidazole- 2-car bony 1 ) pipe rid in-l-yl ) -2- { 3 , 4- 
dimethoxyphenyl ) butyl ) -3, 4 , 5-trimethoxybenzamide; 

25 

N-Methyl-N-< 4-( 4-(l-(3-( 4-f luorophenoxy ) propyl )-lH- 
benz imidazole- 2-car bony 1 ) piper idin-l-yl ) - 2-pheny lbutyi )- 
3 , 4 , 5- t r imethoxybenzamide ; 

3 0 N-Methyl-N- { 4- { 4- ( l-( 3- ( 4-f luorophenoxy ) propyl ) -1K- 
benz imidazole- 2 -car bony! )piperidin-l-yl)-2-(3- 
c^. 1 or opheny 1 ) butyl )-3 , 4 , 5- 1 r ime thoxy be' vnide ; 

..-Methyl -N- ( 4-( 4-( l-( 3- ( 4-f luorophenox\ , propyl ) -1H- 
3 5 benzimidazole-2-carDonyl ) piper idin-l-yl )-2- ( 3 , 4- 
dichlo r opheny 1 ) butyl ) ben zamide ; 
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N 

10 



, , - , 1 - ( 2-ethoxyetnyi) i» 
N . Me thyl'N- ( 4- ( 4 ( 1^ y lbu t y 1 ) benzamide ; 

carbonyi)piP"^n-l-yi) 

, f4 „ (1 - (2 .ethoxyethyl)-lH-benz^dazole-2- 

5 N _ Me thyl-N-<4-< 4 U (2 nylbut yl>-3.4 ,5- 

carbonyDpipe^^^' 1 yiJ 
trimethoxybenzamide; 

ft , hul ^.iH-benzimidazole-2- 

carbonyllpiperidir.-l-yl)-* " 

-vwi N-lH-benzimidazole-2- 
I : ophe n y l) b u t yl)-3,.,5- 

carbonyDpiperid^-l-y 1 ^ 2 (4 
trimethoxybenzamide; 

N-Methyl-N-(4-(4 U 

carbonyl)piperidin-l-yD-2-( 3 ; 4 
di ffluoroph«nyl)butyl)b.n»wide. 

., hvl ^_iH-benzimidazole-2- 
carbonyl)piP^idin-l-yl)-2-( 3 ' 



20 N 

c 

trimethoxybenzamide; 



„ fhu1 N_iH-benziir.idazole-2- 

,.„t»,l-.- . - < 4 - . X- . ~£X: ophenyl )buty n — ^ 
25 carbonyl)pip"idin-l-yl) 

carbonyDpiperidin-1-yD ( 
trimethoxybenzamide; 
30 *v,,,M-lH-ber.zimidazole-2- 

\-iH-benzmidazcle-2- 
, . 4- . 1- « :-!^;: oPhenyi -3 . 4 . S- 

35 carbonyi)pipe'^ in - 1 "y 1) ( 



trimethoxybenzamide; 
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N-Methyl-N- ( 4-< 4-( l-( 2-ethoxyethyl ) -IK-benz imidazole- 2- 
car Don y 1 )piperidin-l-yl)-2-(3,4- 
dichlorophenyl ) butyl ) benzamide ; 

5 

N-Methyl-N- ( 4- ( 4- ( 1- ( 2-ethoxyethyl ) - lH-benz imidazole- 2- 
carbonyl )piper idin-l-yl )-2-{ 3, 4-dichlorophenyl (butyl )-3 ,4,5- 
t r ime the xy benzamide ; 

10 N-Methyl-N- ( 4-{ 4-( 1- ( 2-ethoxyethyl ) -lH-benz imidazole- 2- 

carbonyl ) piper idin-l-yl ) -2- { 4-methoxypheny 1 ) bu ty 1 ) benzamide 

N-Methyl-N- ( 4-{4-(l-( 2-ethoxyethyl ) -lH-benz imidazole- 2- 
ca r bony 1 ) piper idin-l-yl ) -2- { 4-methoxypheny 1 ) butyl ) -3 , 4 , 5- 
15 tr imethoxy benzamide ; 

N-Methyl-N- ( 4-( 4-( 1- ( 2-ethoxyethyl ) -IH-benz imidazole- 2- 
carbonyl ) piper idin-l-yl ) -2- ( 3-methoxyphenyl ) butyl ) benzamide 

2 0 N-Methyl-N- ( 4- ( 4- ( 1- ( 2-ethoxyethyl ) -lH-ben2 imidazole- 2- 
carbonyl ) piper idin-l-yl ) -2- ( 3-methoxyphenyi ) butyl ) -3 , 4,5- 
t r imethoxybenzamide ; 

N-Methyl-N- ( 4- ( 4- ( 1- ( 2-ethoxyethyl ) -IH-benz imidazole- 2- 

2 5 car bony 1 )piperidin-l-yl)-2-(3,4- 

d imethoxy phenyl ) butyl ) benzamide ; 

N-Methyl-N- ( 4- ( 4-( 1- ( 2-ethoxyethyl ) -lH-benz imidazole- 2 - 
car bony 1 )piperidin-l-yl)-2-(3, 4-dimethoxypheny 1 ) butyl ) - 

3 0 3,4, 5-t r imethoxybenzamide ; 

N-Methyl-N- ( 4- ( 4- ( l-{ 2-ethoxyethyl ) - IH-benz imidazole- 2- 
car bony! ) piper idin-l-yl ) -2 -phenyl butyl ) -2-methoxy-5- ( 1K- 
tetrazoi-l-yl) benzamide; 

35 

N-Methyl-N-(4-(4-(l-( 2 -e thcxy ethyl ) -IK-benz imidazole- 2- 
car bony 1 ) piper idin-l-yl )-2-( 3 , 4-di f luor opheny 1 ) butyl ) -2- 
nethoxy-5- (IH-tetrazoi-i-yl) benzamide ; 
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N-Methvl-N-(4-(4-(l-(2-ethoxyethyl)-lH-ber. Z xmida20le-2- 
carbonil)piperidin-l-yl)-2-(3.4-dichlorophenyl)butyi)-2- 
5 methoxy-5-(lH-tetrazol-l-yl)benzamide; 

N -Methyl-N-(4-(4-(l-(2- e thoxyeth y l)-lH-ben Z imidazole-2- 

carbon y l) P iperidin-l-yl)-2-(3-methoxyphenyl)butyl)-2- 

methoxy-5-(lH-tetra2ol-l-yl)benzamide; 



10 



N-Methyl-N-(4-(4-(l-(2-ethoxyethyl)-lH-ben 2 imidazole-2- 
carbonyl)piperidin-l- y l)-2-phenylbutyl)-2-rnethoxy-5-(4H- 

triazol-4-yl)benzamide; 

15 N - Me thyl-N-(4-(4-(l-(2-ethoxyethyl)-lH-benzimidazole-2- 
c«rbonyl)piperidin-l-yl)-2-<3,4-di£luorophenyHbutyl)-2- 
methoxy-5-(4H-triazol-4-yl)benzamide; 

N-Methyl-N-(4-(4-(l-(2-ethoxyethyl)-lH-benz 1 midazole-2- 
20 carbonyl)piperidin-l- y l)-2-(3,4-dichlorophen y l)butyl)-2- 

methoxy-5- ( 4H-tr iazol-4-yl ) benzamide ; 

N-Methyl-N- ( 4-( 4-( 1- ( 2-ethoxyethyl )-lH-ber. 2i midazoie-2- 
carbonyl)piperid 1 n-l-yl)-2-(3-methoxyphenyl)butyl)-2- 

25 methoxy-5-(4H-triazDl-4- y l) benzamide; 

N-Methyl-N- ( 4- ( 4-{ 1- ( f ur-2-y lmethyl ) -lH-benzimidazole-2- 
carbonyl)piperidin-l-yl)-2-phenylbutyl)benzamiQe ; 

30 N-Methyl-N-' 4-14- (l-(f ur-2-ylmethyl)-lH-benzimidazo:e-2- 
ca r bon y 1 ) p i pe r i d i n- 1 -y 1 ) - 2 -phe ny 1 bu t y 1 ) - 3 . 4 , 5 - 
tr ime t hox y benzamide ; 

N-Methyl-N- (4-(4-(l-( f ur-2-ylmethyl )-lH-benzimidazoie-2- 
35 carbonyl)piperidin-i-yl)-2-(4-fluorophenyl)butyl)benzar.ide 
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N-Methyl-N- ( 4- ( 4- ( 1- ( f ur-2-yime thyl ) - lH-benz imidazole- 2- 
car bony!) piper idin-l-yl )-2-( 4-f luorophenyl ) butyl )-3, 4 , 5- 
t r imethoxy benzamide ; 

5 

N-Methyl-N- ( 4- ( 4- ( 1- ( f ur-2-ylme thy 1 ) -lH-benz imidazole-2- 
carbonyl ) piper idin-l-yl )-2-( 3,4- 
dif luorophenyl ) butyl ) benzamide ; 

10 N-Methyl-N- ( 4-( 4- ( l - ( fur-2-y line thyl ) - lH-benz imidazole- 2- 

carbonyl)piper idin-l-yl) -2- < 3, 4-dif luorophenyl) butyl ) -3, 4,5- 
t r imethoxyben z amide ; 

N-Methyl-N- ( 4- ( 4- ( 1- ( f ur-2-y lme thyl ) -lH-benz imidazole- 2- 
15 car bony 1) piper idin-l-yl) -2- ( 3-chlorophenyl ) butyl) benzamide; 

N-Methyl-N- ( 4-( 4-( 1- ( fur-2-y lme thyl ) -lH-benz imidazole- 2- 
carbonyl ) piper idin-l-yl ) -2- ( 3-chlorophenyl ) butyl ) -3 , 4 , 5- 
t r imethoxy benzamide ; 

20 

N-Methyl-N- ( 4- ( 4- ( 1- ( f ur-2-y lmethy 1 ) -lH-benz imidazol e-2- 
carbonyi ) piper idin-l-yl ) -2 - ( 4 -chlorophenyl ) butyl ) benzamide; 

N-Methyl-N- ( 4-( 4- ( 1- ( f ur-2-y lme thy 1 ) -IH-benz imidazole- 2- 

2 5 carbonyi ) pi per idin-l-yl )- 2- ( 4 -chlorophenyl ) butyl )-3 , 4 , 5- 

tr imethoxy benzamide ; 

N-Methyl-N- ( 4-{ 4- ( 1- { fur-2-y lme thyl ) -IH-benz imidazole- 2- 
carbonyi )piperidin-l-yl)-2-(3,4- 

3 0 ci chlorophenyl ) butyl ) benzamide ; 

N-Methyl-N- ( 4- ( 4- ( 1- ( f ur-2-ylmethy 1 ) -lH-benz imidazole- 2- 
caroonyi ) piper idin-l-yl ) -2- ( 3 , 4-di chlorophenyl )butyl)-3,4,5- 
t r imethoxy benzamide ; 

35 

N-Methyl-N- ( 4-( 4- ( 1- ( f ur-2-ylmethy 1 ) -lK-benz imidazole- 2- 
carbonyi ) piperidin-i-yl)-2-( 4 -me thoxypheny 1 ) butyl ) -3 , 4 , 5- 
trimethoxyDenzamide; 
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N-Methyl-N-(4-(4-(l-(fur-2-ylmethyl)-lH-benzimidazole-2- 
car bony 1) piper idin-l-yl) -2- (3-methoxyphenyl) butyl Jbenzamide; 

5 

N-Methyl-N-( 4-(4-{l-( f ur-2-ylmethyl ) -lH-benzimidazole-2- 
carbonyl ) piper idin-l-yl )-2- ( 3-methoxyphenyl ) butyl ) -3 , 4 , 5- 
t r imethoxybenzamide ; 

10 N-Methyl-N-( 4-( 4-(i-( fur-2-ylmethyl)-lH-benz imidazole- 2- 
ca r bony 1 ) piper idin-l-yl )-2-( 3,4- 
dimethoxyphenyl ) butyl ) benzamide; 

N-Methyl-N-< 4-(4-( 1- ( fur-2-ylmethyl ) -lH-benz imidazole- 2- 
15 car bonyl)piper idin-l-yl) -2- { 3, 4-dimethoxyphenyl) butyl )- 
3,4, 5- tr imethoxybenzamide; 

N-Methyl-N-( 4-( 4-(l-( f ur-3-ylmethyl ) -lH-benz imidazole- 2- 
carbonyl ) piper idin-l-yl ) -2-phenyibutyl ) benzamide; 

20 

N-Methyi-N-( 4-< 4- ( 1- ( f ur-3-ylmethyl ) -lH-benz imidazole- 2- 
carbonyl ) piper idin-l-yl )-2-phenylbutyl )-3 , 4 , 5- 
t r imethoxybenzamide ; 

2 5 N-Methyl-N-( 4-( 4-< l-{ f ur-3-ylmethy 1 )- IH-benz imidazole- 2- 

carbonyl ) piper idin-l-yl ) -2- ( 4-fluorophenyl ) butyl ) benzamide; 

N-Methyi-N- ( 4-( 4-( 1- ( f ur-3-ylme thy i ) -lH-benz imidazole- 2* 
car bony 1 ) piper idin-1 -yl ) -2- (4-fluorophenyl ) bu ty 1 ) - 3 , 4 , 5- 
30 t r imethoxybenzamide ; 

N-Methyl-N- ( 4-( 4-{ 1- ( f ur-3-ylmetnyl ) -1H- be nz imidazole- 2 - 
car bony 1 )piperidin-l-yl)-2-(3,4- 
dif luorophenyl ) butyl ) benzamide ; 

35 

N-Methyi-N- ( 4-{ 4- ( 1- ( f ur - 3-y Imethy 1 ) -lH-benz imidazole- 2 - 

ca r bony 1 ) piper icin-l-yl ) -2- ( 3 , 4-dif luorophenyl ) butyl ) -3 , 4 , 5- 

tr imethoxybenzamide ; 
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N-Methyl-N- (4-(4-(l-(fur 
car bony 1 )piperidm-i-yl) 

5 

N-Methyl-N-( 4- ( 4-( l-( f ur 
ca rbony 1 ) piper idin-I-yl) 
t r imethoxy benzamide ; 

10 N-Methyl-N- ( 4-( 4-( l-( fur 
ca rbor.yl )pipencin-i-yl) 

N-Methyl-N- ( 4-(4-(l-(fur 
car bony l)piperidin-i-yl) 
15 t r imethoxy benzamide ; 



3-ylmethyl )-lH-benzimidazoie-2- 

2- ( 3-chloropheny 1 ) but yl ) benzamide ; 

3- ylmethyl ) -IH-benz imidazole- 2- 

2- ( 3-chlorophenyl ) butyl ) -3 , 4 , 5- 

3- ylmethyl ) -IH-benz imidazole- 2- 

2- ( 4-chlorophenyl ) butyl ) benzamide; 

3- ylmethyl ) - IH-benz imidazole- 2- 
2- ( 4-chlorophenyl ) butyl ) -3 , 4 , 5- 



N-Methyl-N-{ 4-( 4- ( 1- ( fur -3-ylmethyl ) -IH-benz imidazole- 2- 
carbonyl )piperidin-l-yl ) - 2- ( 3 , 4- 
di chlorophenyl ) butyl ) benzamide ; 

20 

N-Methyl-N- ( 4-( 4- ( 1- ( fur- 3-ylmethyl ) -IH-benz imidazole- 2- 
ca rbony 1 )piperidin-l-yl)-2-(3, 4-di chlorophenyl )butyl)-3,4,5 
t r imethoxy benzamide ; 

2 5 N-Methyl-N- ( 4-( 4-( i-( fur- 3-ylmethyl ) -IH-benz imi dazole- 2- 
carbony 1 )piperidin-l-yl)-2-( 4 -met hoxyphenyl )butyl)-3,4,5- 
t r inetncx y benzamide ; 

N-Methy 1-N- ( 4- ( 4- ( 1- ( f u r - 3 -y lmet hy 1 ) -IH-benz imidazole- 2- 
30 carDonyl )piper:din-i-yi)-2-( 3 -met hoxyphenyl ) butyl ) ben z ami de 

N-Methyl-N- ( 4- ( 4- ( 1- ( fur- 3-ylmethyl ) - IH-benz imidazole- 2 - 
car bony 1 )piperidin-l-yl ) -2- ( 3 -met hoxyphenyl )butyl)-3,4,5- 
t r imethoxy benzamide ; 

35 

N-Methyl-N- ( 4- ( 4- f l-( f u r - 3-y ime t hy 1 ) -IH-benz imidazole- 2 - 

carbonyl)piperidin-l-yl)-2-(3,4- 

dime thoxypneny 1 ) butyl ) benzamide ; 
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1 . V M-2-(3,4-dimethoxypnenyl)butyl)- 
carbonyl)piperidin--L-y-) I [ * > « 

5 3 , 4, 5- trimethoxybenzamide; 

N-Methyl-N-(4-(4-(l-(pyrid-2-yl».thyl)-lH-ben«i»id.zole-2- 
carbonyl) P iperidin-l-yl)-2-phenylbutyl)benza»ide; 

10 N-M e t h yl-»-(4-(4-(l-(pyrid-2-yl»«thyl)-lH-benzi B id.«ol--2- 

carbonyl)piperidin-l-yl)-2-phenylbutyl)-3 f 4,5- 

trimethoxybenzamide ; 

N-Methyi- N -(4-(4-.l-(pyrid-2-ylmethyl)-lH-benz 1 mida 2 ole-2- 
15 c .rbonyl)pip.ridin.l-yl)-2-(4-fluoroph.nyl,butyl,b«nzamxde; 

N - M ethyi-N-(4-(4-,l-(pyrid-2-yi m ethyl)-lH-benzimidazole-2- 
carbonyl)piperidin-l-yl)-2-(4-fIuorophenyl)but y l)-3,4,5- 

trimethoxybenzamide; 

20 N - M ethyl-K-(4-(4-(l-(pyrid-2-yimethyl)-lH-be n zxm a dazole-2- 

carbonyi) piper idin-l-yl )-2-( 3,4- 
difiuorophenyl) butyl )benzamide; 

25 N-Methyi-N-(4-(4-(l-(pyrid-2-ylmethyl)-lH-benzimid.zole-2- 

i.vU-7-(3 4-dif luorophenyl)butyj.)-3 , 4 , t5- 
carbonyi ) piper idir.-1-yi ) i l^ 1 * ^ 

tr lmethoxybenzamide ; 

N-Methyl-N-(4.(4-(l-(pyrid-2-ylineth y l)-lH-benzi n idazole-2- 
30 carbonyl)piperidin-l- y l)-2-(3-chlorophenyl)butyl)b.nz.n 1 ioe: 

N _ Hethy l. N . ( 4-(4-(l-(pyrid-2-ylmethyl)-lH-benzimidazole-2- 

carbonyl)pxperidin-l-yI)-2-(3-chloro P henyl)bu t yi)-3,4,5- 

tr imethoxybenz amide ; 

35 N - Me thy:-N-(4-(4-(l-(pyrid-2-yln<ethyl)-lK-ber.zim i dazole-2- 
carbony:)piperidin-l-yl)-2-(4-cnlorophenyl)butyl)benza«7 l ide: 
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N-Methyl-N- ( 4- ( 4- ( 1- ( pyr id-2-yimethyl ) -IK- Den z imidazole- 2- 
carbonyi )piperidin-l-yl )-2-( 4-chlor ophenyl ) butyl )-3 , 4,5- 
t r imethoxybenzamide ; 

5 

N-Methyl-N- ( 4-( 4-( 1- (pyr id-2-ylmethyl ) -lH-benz imidazole- 2- 
car bony 1 ) piper i din- 1-yl )-2-( 3,4- 
dichlor ophenyl ) butyl )benzamide; 

10 N-Methyl-N- ( 4- ( 4- ( 1- (pyr id-2-ylmethy 1 ) -IH-benz imidazole- 2- 
car bony 1) piper idin-l-yl) -2- (3, 4-di chloropheny 1 ) butyl) -3,4,5- 
tr imethoxybenzamide ; 

N-Methyl-N- ( 4-( 4-( 1- ( pyr id-2-ylmethyl ) -lH-benz imidazole- 2- 
15 car bony 1 ) piper idin-l-yl) -2- (4-methoxyphenyl) butyl )benzamide; 

N-Methyi-N- ( 4- ( 4- ( 1- ( pyr id-2-ylmethy 1 ) -IH-benz imidazole- 2- 
ca r bony 1 ) piper idin-l-yl ) -2- ( 4-methoxyphenyl ) butyl ) -3 , 4 , 5- 
tr imethoxybenzamide ; 

20 

N-Methyl-N- ( 4-( 4-( 1- (pyr id- 2 -ylmethyl ) -IH-benz imidazole- 2- 
car bony 1 ) piper idin-l-yl) -2- ( 3-methoxyphenyl ) butyl )benzamide; 

N-Methyi-N- ( 4-( 4-( l-(pyr id-2-ylmethyl ) -iH-benzimidazole-2- 
25 car bony 1 ) piper idin-l-yl ) -2- ( 3-methoxyphenyl ) buty 1 ) -3 , 4 , 5- 
tr imethoxybenzamide ; 

N-Methyi-N- < 4- ( 4- ( 1- ( py r ic-2-y lmethyi ) -1H-Denz imidazole- 2- 
carbonyl )piperidin-l-yl)-2-(3,4- 
3 0 dimethoxypheny 1 ) butyl ) benz amide ; 

N-Methyi-N- ( 4- ( 4-( 1- { py r id-2-ylmet *y 1 ) -lH-benz imidazole- 2- 
car bony 1) piper idin-l-yl )-2-(3,4-d. .ethoxyphenyl ) butyl ) - 
3 , 4 , 5-t r imethoxyDenz amide ; 

35 

N-Methyi-N- ( 4- ( 4- ( 1- ( 2-oxoxbuty 1 ) -IH-benz imidazole- 2- 
car bony 1 ) piper i din- 1-yl )-2-pnenyl butyl )benzamide; 
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N- M ethyl-N-(4-(4-(l-(2-oxoxbutyl)-lH-ben 2 xmidazole-2- 

carbonyl )pi P er idin-l-yl ) -2-phenylbutyl ) -3 ,4,5- 

trimethoxybenzamide; 

5 N-Meth y i-N-(4-(4-(l-(2-oxoxbut y l)-lH-benzimxdazole-2- 

\ . - A . n T.vn-^-O^-dichlorophenyDbutyD-SM.S- 
carbonyDpiperidin-l-yl) i 

trimethoxybenzamide ; 

10 N-Methyl-N- ( 4- ( 4- ( I" ( 2-oxoxbutyl ) -IH-benzimidazole- 2- 

C arbonyl) PiP er 1 dxn-l-yl)-2-(4-met h oxy P henyl)butyl)benza mi de; 

N-Methy 1-H- ( 4- ( 4- ( l-methyl-lH-benzimidazole-2- 
carbonyl)piperidin-l-yl)-2-phenylb«tyl)benz.mide; 



15 



N-Methyl-N-(4-(4-(l-methyl-lH-benzimidazole-2- 
c.rbonyl)piperidin-l-yl)-2-(3-chlorophenyl)butyl)-3.4.5- 

t r imet hoxybenzamide ; 

20 N-Methyl-N-(4-(4-(l-n>ethyl-lH-benzimidazole-2- 

carbonyl)pip e r 1 din-l-yl)-2-(4-meth 0 xypbenyl)butvl)be. 2 amxde 

N-Methyl-N-(4-(4-(l-(3-(4-carboxyphenyl)propyl)-iH- 
benzimidazole-2-carbonyl) P iperidin-l-yl)-2-(3- 
25 chlorophenyl ) butyl ) -3 , 4 , 5-tr imethoxybenzamide ; 

N-Methyl-N-(4-(4-(l-(3-(4-carboxyphenyl)propyl)-lH- 
ber.zimidazole-2-carbonyl)piperidin-l-yl)-2-(3,4- 

dichloropnenyl) butyl )ber.zamide; 



30 



35 



N-Methyl-N-(4-(4-(l-(3-(4-carboxyphenyl)pro P yl)-lH- 

benzimidazole-2-carbonyl)piper idin-l-yl )-2-( 4- 
methoxyphenyl)butyl)-3,4,5-trimethoxybenzaniide 

N -Methvl-N-(4-(4-(l-(2-oxopropyl)-lH-benzimidazole-2- 
carbonyl)piperidir.-l-yi)-2-phenylbutyl]benzaniide; 
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N-Methyl-N-( 4-( 4- ( 1- ( 2-oxop:opyl ) -1H-Denz imidazole- 2 - 
car bony 1 ) piper idin-I-yl ) -2-pheny lbut y 1 )-3, 4 , 5- 
t r ime tnoxyDenzamide ; 

5 

N-Methyl-N-( 4-( 4-( l-< 2-oxopr opyl ) -lK-benz imidazole- 2- 
ca r bony 1) piper idin-l-yl)- 2- ( 3-chlor opheny 1 ) butyl )-3 , 4 , 5- 
t r imethoxybenzamide ; 

10 N-Methyl-N-(4-(4-( 1- ( 2-oxopropyl ) -lH-benzimidazole-2- 
car bony 1 ) pi per idin-l-yl ) -2- ( 3 , 4- 
dichlorophenyl ) butyl ) benzamide; 

N-Methyl-N-(4-( 4-( l-( 5-methy If ur-2-y Imethyl ) -1H- 
15 benzimidazole-2-carbonyl ) piper idin-l-yl ) -2- ( 4- 
f luor opheny 1 ) butyl )-3, 4, 5-t rime thoxy benzamide ; 

N-Methyi-N-(4-( 4-( 1- ( 5-methy If ur-2-y Imethyl ) -1K- 
benz imidazole- 2 -car bony 1 )piperidin-l-yl)-2-(3- 
20 chlorophenyl ) bu tyl ) benzamide ; 

N-Methyl-N-< 4- ( 4- ( 1- ( 5-methy If ur-2-y Imethyl ) -1H- 
be n z imidazole- 2 -car bony 1 ) piper idin-l-yl )-2-( 3- 
chlorophenyl) butyl )-3 , 4 , 5- tr ime thoxy benzamide ; 

25 

N-Methyl-N-( 4- ( 4 - ( 1- { 5-methy If ur-2-y Imethyl ) -IK- 
benz imidazole- 2-ca rbony 1 ) piper idin-l-yi ) - 2- ( 4- 
methoxyphenyl ) butyl ) -3 , 4 , 5-t r lmet hoxyben2ami de ; 

3 0 N-Methyi-N- ( 4- ( 4- ( 1- ( 5-hydroxymethy If ur-2-ylmethy 1 ) -1H- 
benz imidazole - 2- car bony 1 )p:pendm-l-yl)-2- 
pheny lbu tyl ) benzamide ; 

N-Methyl-N- ( 4-( 4-( i- ( 5-hyd roxyrr. c :ny 1 f ur-2-y Imethyl ) -1H- 
3 5 ben z imidazole- 2 -car bony! )piperidin-l-yl ) - 2-pneny lbu t y 1 ) - 
3,4, 5- tr ime thoxy oenz amide ; 
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N-Methyl-N-(4-( 4-( l-{ 5-hydr oxymethylf u r - 2-y lmethy 1 )-lH- 
benz imidazole- 2-car bony 1 ) piper idin-l-yl )-2-{ 3- 
chiorophenyl ) butyl )-3, 4, 5-tr imethoxybenzamide ; 

5 

N-Methyl-N-( 4- ( 4- ( l-( 5-hydr oxyme thy If u: - 2-y lmethy 1 ) -IH- 
benz imidazole- 2-car bonyl ) piper idin-l-yl ) -2-( 3 , 4- 
dichlorophenyl ) butyl ) benzamide ; 

10 N-Methy 1-N- ( 4 - ( 4 - ( l-( 5-hydr oxymethylf ur-2-ylmethyl ) -1H- 
benz imidazole- 2-car bonyl )piperidin-l-yl)-2-(3,4- 
dichlorophenyl ) butyl )-3 , 4 , 5- 1 r imethoxybenzamide ; 

N-Methyl-N- ( 4- ( 4- ( 1- { 4 -car boxy benzyl ) -lH-benz imidazole- 2- 
15 car bony 1 ) piper idin-l-yl ) -2-phenylbuty 1 ) benzamide ; 

N-Methy 1-N- ( 4-( 4- ( 1- ( 4 -car boxy benzyl ) -lH-benz imidazole- 2- 
ca r bony 1) piper idin-l-yl) -2- ( 4-f luoropheny 1 ) bu ty 1 ) benzamide; 

20 N-Methyl-N-( 4-( 4-( l-{ 4 -car boxy benzyl )- lH-benz imidazole- 2- 
carbonyl ) piper idin-l-yl )- 2- { 4-f luoropheny 1 ) butyl ) -3 , 4 , 5- 
t r imethoxybenzamide ; 

N-Methyl-N-< 4-( 4-< l-( 4-car boxybenzyl ) -IH-benz imidazole- 2- 
25 car bony 1 ) piper idin-l-yl) -2- ( 3-chloropheny 1 ) butyl ) benzamide ; 

N-Methyl-N-( 4-( 4- ( 1- ( 4-car boxybenzyl ) -IH-benz imidazole- 2 - 
car bony! )piperidin-l-yl)-2-(3,4- 
dichioropheny 1 ) butyl ) benzamide ; 

30 

N-Methy 1-N- { 4- { 4- ( 1- ( 4-car boxybenzyl ) -IH-benz imidazole- 2- 
carbonyl )piperidin-l-yl)-2-(3, 4-dichlor opheny 1 )butyl)-3,4,5- 
t r imethoxybenzamide ; 

3 5 N-Methy 1-N- ( 4- ( 4- ( 1- ( 4 -me t hoxy car bony 1 benzyl ) - IH- 
benz imidazole - 2-car bony 1 )piperidin-i-yl)-2-phenylbutyi)- 
3,4, 5-tr imethoxybenzamide ; 
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N-Methyl-N-( 4- ( 4- ( 1- ( 4 -me thoxycar bony 1 benzyl ) -IK- 
benz imidazole-2-carbonyl )piperidm-l-yl)-2-(4- 
f iuorophenyl ) butyl ) benzamide ; 

5 

N-Methyl-N-{ 4- ( 4- ( 1- ( 4 -met hoxy car bony 1 benzyl ) -1H- 
benzimidazole-2-carbonyl )piperidin-l-yl)-2-(3- 
chlor ophenyl ) butyl ) benzamide ; 

10 N-Methyl-N-(4-( 4-( 1- ( 4 -me thoxycar bony 1 benzyl )-lH- 
benzimidazole-2-carbonyl )piperidin-l-yl)-2-(4- 
methoxyphenyl ) butyl ) benzamide ; 

N-Me thy 1-N- ( 4-( 4- ( 1- ( 3-ethyoxycarbonylpropyl ) -1H- 
15 benzimidazole-2-carbonyl )piperidin-l-yl)-2- 
phenyl butyl ) benzamide ; 

N-Me thy 1-N- ( 4-( 4- { 1- ( 3-ethyoxycarbonylpropyl )-lH- 
benzimidazole-2-carbonyl )piperidin-l-yl)-2-(4- 
20 f Iuorophenyl ) butyl ) -3 , 4 , 5-t r imethoxy benzamide ; 

N-Methyl-N-( 4-( 4- ( 1- { 3-ethyoxycar bony Ipropyl ) -1H- 
benzimidazole-2-carbonyl ) piper i din- 1-yl ) - 2- { 4- 
methoxyphenyl ) butyl ) -3 , 4 , 5- 1 r imethoxy benzamide ; 

25 

N-Methyl-N-( 4-( 4- ( 1- ( 2- ( mo rphol i n-4 -y 1 ) ethyl )-lH- 
benz imidazcle-2-carbonyl )piperidin-l-yl)-2-(4- 
me t no xyph e ny 1 ) but yl ) benzamide ; 

3 0 N-Me t hy 1-N- ( 4- ( 4-benzhydry 1 idenepiper idin-i-y 1 ) -2- 
phenylbutyl)-3,4, 5- t r ime thoxy benzamide ; 

N-Me thy 1-N- ( 4- ( 4-oenzhydryl idenepiper idin- 1-yl ) - 2- ( 3 , 4- 
di chl or ophenyl ) bu tyl ) - 3 , 4 , 5-t r imethoxy benzamide ; 

35 

N-Methyl-N-< 4-(4-(i-(fur-3-ylmethyl ) -1H- benz imidazole- 2- 
car bony 1 ) piper idi r.-i-yl ) - 2 -phenyl butyl )-3 , 4 , 5- 
tr imethoxy benzamide 
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N-Methyi-N-( 4- ( 4- ( 1- ( f ur-3-ylmethyl ) -lH-benz imidazole- 2 - 
car bony 1 ) pipe r idin-i-yl ) -2- ( 3 , 4-dichlorophenyl ) but yi )-3,4, 5- 
5 tr imethoxy benzamide ; 

N-Methyl-N- ( 4-( 4-( l-ethyl-lH-benzimidazole-2- 

car bony 1) pipe r idin- 1-yl ) -2- ( 4-f luorophenyl ) butyl ) benzamide; 

1 0 N-Methyl-N- ( 4- ( 4- ( 1-propyl-lH-benz imidazole- 2- 
carbonyi ) piper idi n-l-yl ) -2- ( 3 , 4- 
dichlorophenyl ) butyl ) benzamide ; 

N-Methyl-N- ( 4- ( 4-( 1-buty 1-lH-benz imidazole-2- 
15 car bony 1 ) piper idi n-l-yl ) -2- { 3 , 4-dichlor ophenyl ) buty 1 ) - 3 , 4 , 5- 
t r imethoxy benzamide ; 

N-Methyl-N- ( 4- ( 4- ( 1- ( 2-car boxy ethyl ) -lH-benz imidazole- 2 - 
car bony 1 ) piper idi n-l-yl ) -2-phenylbuty 1 ) benzamide ; 

20 

N-Methyl-N- { 4-( 4-{ 1- ( thien-2-ylmethyl ) - lH-benz imidazole- 2 - 
ca r bony 1 ) pi per idin- 1-yl ) -2- ( 4-f luorophenyl ) butyl ) benzamide 

N-Methyl-N- ( 4- ( 4- ( 1- ( 2- ( dimethy lamino ) et hy 1 ) - 1H- 

2 5 benzimidazole-2-carbonyl ) piper idi n-l-yl )-2-( 3- 

chl or ophenyl ) butyl ) benzamide ; 

N-Methyl-N- ( 4- ( 4-( 1- ( 2-phenoxyethyl )-lH-benz imidazole- 2 - 
car bony 1 )piperidin-l-yl)-2-(3,4- 

3 0 di chi or opr.eny 1 ) but yl ) benzamide ; 

N-Methyl-N- ( 4-( 4-( l-{ imidazoi -2-y lmethy 1 ) -IK-benz imi da zole- 
2-carbonyl )piperidin-l-yl)-2-( 3 -ch lor ophenyl )butyi)-3,4,5- 
t r imethoxy benzamide ; 

35 

N-Methyl-N- (4-{4-(i-(2-(3, 3-dimethyal lyloxy ) ethyl ) -1H- 
benzimidazoie-2-carbonyl )pipendin-l-yl)-2-(4- 
f lucropneny 1 ) buty 1 ) -3 , 4 , 5-tr ime thox y benzamide ; 
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N-Methyl-N- ( 4- ( 4- ( 1- ( 2-allylcxyethyl ) -IH-benz imidazole- 2- 
car bony! ) piper idin-i-y 1 ) -2-phenyIbu tyl ) benzamide ; 

5 

N-Methyl-N- ( 4 - ( 4 - ( 1- ( 2-ally loxye thy 1 ) -iH-benz imidazoi e- 2- 
carbonyl ) piper idin-I-yl )-2- ( 3 , 4-dichlorophenyl )butyl)-3,4,5- 
t r imethoxybenzamide ; 

10 N-Methyl-N- ( 4- ( 4- ( 1- ( 2- ( 2 , 2 , 2-t r i f luoroethoxy ) ethyl )-lH- 
benz imidazole- 2 -car bony 1 ) -IH-benz imidazole- 2 - 
car bony 1 ) piper idin-l-yl ) -2 -phenyl butyl ) benzamide ; 

N-Methyl-N- ( 4- ( 4- ( 1 - ( 2- ( 2 , 2 , 2-t r i f luoroethoxy ) ethy 1 )- 1H- 
15 benzimidazole-2-carbonyl ) -IH-benz imidazole- 2- 
carbonyl ) piper idin-l-yl ) -2-pheny lbuty 1 )-3 , 4 , 5- 
t r imethoxybenzamide ; 

N-Methyl-N- ( 4- (4- ( l-(2-( 2 , 2, 2-t r if luoroethoxy ) ethyl )-lH- 
20 benzimidazole-2-carbonyl ) - IH-benz imidazole- 2 - 

carbonyl ) piper idin-l-yl )-2- ( 4-f luorophenyl ) butyl ) benzamide ; 

N-Methyl-N- { 4-{ 4-(l-(2-( 2 , 2 , 2-t r i f luoroethoxy ) ethy 1 ) -1H- 
benzimidazole-2-carbonyl ) -IH-benz imidazole- 2- 
25 carbonyl ) piper idin-l-yl ) -2- ( 4-f luorophenyl )butyI)-3,4,5- 
tr imethoxybenzamide ; 

N-Methyl-N- (4-(4-(i-(2-( 2 , 2 , 2-t r if luoroethoxy ) ethy 1 ) -1H- 
benz imidazole- 2 -carbonyl ) -IH-benz imidazole- 2- 
30 carbonyi)piperidin-l-yl)-2-(3,4- 
dif iucropheny 1 ) butyl } benzamide ; 

N-Methyi-N- (4-(4-(l-(2-(2,2,2-trifl uor oethoxy ) ethy 1 ) -1K- 
benz imidazole- 2 -carbonyl )-lH-benzimidazole-2- 
3 5 carbonyl ) piper idin-l-yl ) -2- ( 3, 4 -dif luorophenyl )butyl)-3,4,5- 
t r imethoxybenzamide ; 
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N-Methyl-N-( 4-( 4-( l-( 2-{ 2, 2 , 2- 1 r if luoroe thoxy ) et hy 1 )-lH- 

benzimidazole-2-carbonyl ) -lH-benz imidazole- 2- 

car bony 1 ) piper idin-l-yl )- 2- ( 3-chior ophenyl ) butyl ) benzamide; 

5 

N-Methyl-N-( 4-( 4-( l-( 2-(2, 2 , 2-trif luoroe thoxy ) ethyl )-lH- 
benzimidazole-2-carbonyl )- lH-benz imidazole- 2- 
carbonyl ) piper idin-l-yl ) -2- ( 3-chlor ophenyl ) butyl ) -3 , 4 , 5- 
tr imethoxybenzamide ; 

10 

N-Methyl-N-( 4-(4-{ l-( 2-{2, 2, 2-trif luoroethoxy ) ethyl ) -1H- 

benz imidazole-2-car bony 1 )-lH-benz imidazole- 2- 

carbonyl ) piper idin-l-yl ) - 2- ( 4 -chlor ophenyl ) butyl ) benzamide; 

15 N-Methyl-N-( 4- ( 4- ( 1- ( 2- ( 2 , 2 , 2-t r if luoroethoxy ) ethyl ) -1H- 
benzimidazole-2-carbonyl ) -IH-benz imidazole- 2- 
car bony 1 ) piper idin-l-yl ) -2- ( 4-chlor ophenyl ) butyl ) -3 , 4 , 5- 
tr imethoxybenzamide ; 

20 N-Methyl-N-( 4-( 4-(l-{ 2-(2,2 , 2- 1 r i f luoroe thoxy ) ethyl ) -1H- 
benzimidazole-2-carbonyl ) -lH-benz imidazole- 2 - 
carbonyi)piperidin-i-yl)-2-(3,4- 
di chlor ophenyl ) butyl ) benzamide ; 

2 5 N-Methyl-N-( 4-( 4-( 1- ( 2-( 2, 2 , 2-t r if luoroethoxy ) ethyl ) -1H- 

benzimidazole-2-carbonyl ) -lH-benz imidazole- 2 - 

car bony 1 ) piper idin-l-yl )-2 - { 3 , 4 -di chlor ophenyl )butyl)-3,4,5 

t r imethoxybenzamide ; 

3 0 N-Methyl-N- (4-(4-(l-(2-(2,2, 2- 1 r i f luoroe thoxy ) ethyl )-iH- 

benz imidazole-2-car bonyl ) -lH-benzimidazoie- 2- 
carbonyl)piperidin-l-yl)-2-( 4-methoxypheny 1 ) butyl ) benzamide 

N-Methyl-N- ( 4-(4-(l-(2-(2,2, 2- 1 r i f luoroe thoxy ) ethyl )-lH- 
35 benzimidazole-2-carbonyl)-lH-benzimidazole-2- 

carbonyl)piperidin-i-yl)-2-( 4-methoxypheny 1 )butyl)-3,4 r 5- 
tr imethoxybenzamide ; 
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N-Methyl-N- (4-(4-(l-(2-(2,2, 2- t r i f luoroethoxy ) et hyl )-iH- 

ben2 imidazole- 2 -car bony 1 ) - IK- ben z imidazole- 2- 

car bony 1 ) piper idin-l-y 1 ) -2- ( 3 -met hoxyphenyl ) butyl ) benzamide ; 

5 

N-Methyl-N- ( 4-( 4-( l-( 2-( 2 , 2 , 2-t r if luoroethoxy ) ethyl )-iH- 
benz imidazole- 2 -car bonyl ) -lH-benz imidazole- 2- 
carbonyl ) pi per idin-l-y 1 ) -2- ( 3 -met hoxyphenyl ) butyl ) -3 , 4 , 5- 
t rime thoxy benzamide ; 

10 

N-Methyl-N- < 4-( 4- ( 1- ( 2-( 2 , 2 , 2-t r i f luoroethoxy ) ethyl )-lH- 
benzimi da zole-2-car bonyl ) -lH-benz imidazole- 2- 
car bonyl )piperidin-l-yl)-2-(3,4- 
dimet hoxyphenyl ) butyl ) benzamide ; 

15 

N-Methyl-N- ( 4- ( 4- ( 1- ( 2- ( 2 , 2 , 2-t r i f luoroethoxy ) ethyl )-lH- 
benzimidazole-2-car bonyl ) -lH-benz imidazole- 2- 
car bonyl ) piper idin-l-yl )-2-( 3, 4-dimethoxypheny 1 ) butyl ) - 
3 , 4 , 5-t r i me thoxy benzamide ; 

20 

K-Methyl-N-(4-(4-(i-( 2- ( 2 , 2 , 2-t r if luoroethoxy ) ethyl ) -1H- 
benz imidazole-2-car bony 1 ) piper idin-l-y 1 ) -2-pheny lbuty 1 )-2- 
me thoxy- 5- ( 4H-tr iazol-4-yl ) benzamide ; 

25 N-Methyi-N-(4-( 4-( i-( 2-{ 2 , 2 , 2-t r if luoroethoxy ) ethyl )-lH- 
benz imidazole- 2 -car bony 1 )piperidin-l-yl)-2-(3,4- 
dif iuorophenyl ) butyl ) - 2 -me thoxy- 5- (4H-tnazol-4- 
y 1 ) benzamide ; 

3 0 N-Methyl-K-( 4-(4-{ l-( 2-( 2 , 2 , 2-t r i f luoroethoxy ) ethyl ) -1H- 
be nzimi da zole-2-car bonyl )piperidin-l-yi)-2-(3,4- 
dichiorophenyl ) Dutyl ) - 2 -me thoxy- 5- ( 4H-t r iazol-4- 
y 1 ) benzamide ; 

3 5 N-Metnyl-N- ( 4 - ( 4 - ( 1 - ( 2 - < 2 , 2 , 2-t r i f luoroetnoxy ) ethyl ) -1H- 
benz imidazole- 2 -car bony 1 )piperidin-l-yl)-2-(3- 
met hoxyphenyl ) butyl ) -2 -me thoxy- 5- ( 4H- triazol- 4 -y 1 ) benzamide 
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N-Methyl-N-(4~<4-( 1- ( 2- ( 2 , 2 , 2-t r if luoroe thoxy ) ethyl ) -1H- 
benz imidazole- 2-carbonyl ) piper idin-l-yi ) -2-pheny lbuty 1 )-2- 
methoxy-5-i 1H- tetrazol-i-yl ) benzamide ; 

5 

N-Methyl-N-(4-(4-( 1- ( 2- (2, 2 , 2- tr if luoroe thoxy ) ethyl ) -1H- 
benz imidazole- 2-carbonyl ) piper idin-i-yl ) -2- (3,4- 
dif luorophenyl) butyl ) -2 -me thoxy-5- ( lH-tet razol-1- 
yl ) benzamide : 

10 

N-Methyl-N-(4-{4-(l-( 2- ( 2, 2 f 2-tr if luoroethoxy) ethyl ) -1H- 
benz imidazole-2-car bony 1 ) piper idin-l-yl ) -2-( 3 , 4- 
dichlorophenyl ) butyl ) -2 -me thoxy-5- ( lH-tet razol-1- 
yl ) benzamide ; 

15 

N-Methyl-N-(4-{ 4- { l-( 2- (2, 2, 2-tr if luoroethoxy ) ethyl )- 1K- 
benz imidazoie-2-car bony 1 ) piper idin-l-yl ) -2-( 3- 
me t hoxypheny 1 ) butyl )-2-me thoxy-5- ( lH-tet razol-1- 
yl ) benzamide ; 

20 

N-Methyl-N-( 4-( 4- ( 1- ( 2 , 2 , 2-t r if luoroethyl ) -IH-benz imidazole- 
2 -car bony 1 ) -IH-benz imidazole- 2-car bony 1 ) piper idin-l-yl )- 2- 
phenylbuty 1 ) benzamide ; 

2 5 N-Methyl-N-( 4- ( 4-( 1- ( 2 , 2 , 2-t r if luoroethyl ) -1H- 

benz imidazole- 2 -car bony 1 ) -IH-benz imidazole- 2- 
carbonyl ) piper idin-l-yl ) -2-phenylbutyl ) -3 , 4 , 5- 
t r i met hex ybenz amide ; 

3 0 N-Methyi-N-( 4-(4-(l-(2,2, 2-t r if luoroethyl ) -IH-benz imidazole- 

2-caroonyi ) -IK-benz imidazole- 2 -car bony 1 )piperidm-l-yl)-2- 
( 3 , 4-di f iuorcphenyl ) butyl ) -3 , 4 , 5-t r ime thoxybenzamide ; 

N-Methyl -N- (4-(4-(i-(2,2, 2-t r i f luoroethyl ) -lH-benzimidazoie- 
3 5 2-carbonyi ) -IH-benz imidazole- 2-car bony 1 )piper idin-i-yl ) -2- 
( 3 , 4-di chic rophenyl ) butyl ) benzamide ; 
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N-Methyl-N- ( 4- ( 4- ( 1- ( 2 , 2 , 2-t r i f luoroethy 1 ) -IH-benz imi dazole- 
2 -car bony 1 ) -IH-benz imidazole- 2-ca r bony 1 ) piper idin-l-y 1 ) -2- 
( 3 , 4-dichlorophenyl ) butyl )-3 p 4 , 5-trimethoxybenzamide; 

5 

N-Methyl-N- < 4- ( 4- < l-( 2,2, 2-tr if luoroethyl )-lH- 

benz imi da zole- 2-car bony 1 ) piper i din- 1-yl )-2-pheny I butyl ) -2- 

methoxy-5- ( 4H-t r iazol-4-yl ) benzamide ; 

10 N-Methyl-N- (4-(4-(l-(2,2, 2-t r if luoroethy 1 ) -IK -benz imidazole- 
2-ca r bony 1 ) piper idin-l-y 1 ) -2 - ( 3, 4-difluoropheny 1 ) butyl )-2- 
methoxy-5- ( 4H- triazol-4-yl ) benzamide ; 

N-Methyl-N- (4-{4-(l-(2,2, 2-tr if luoroethyl ) -lH-benz imidazole- 
15 2-car bony 1 ) piper idin-l-yl ) -2- ( 3 , 4-dichlorophenyl Jbdtyl )-2- 
methoxy-5- ( 4H- tr iazol-4-yl ) benzamide ; 

N-Methyl-N- (4-(4-(l-(2,2, 2-tr if luoroethyl ) -1H- 
benz imi da zole- 2-car bony 1 ) piper idin-l-yl ) -2-phenyi butyl ) -2- 
20 methoxy-5- ( 1H- tetrazol -1-yl ) benzamide ; 

N-Methyl-N- ( 4-(4-(l-(2,2, 2-tr if luoroethyl )-lH-benzimidazole 
2 -car bony 1 ) piper idin-l-yl ) -2- ( 3 , 4-dif iuorophenyl ) butyl ) -2- 
methoxy-5- ( 1H- tetrazol -1-yl ) benzamide ; 

25 

N-Methyl-N- ( 4- ( 4- ( l-( 2 , 2 , 2-tr if luoroethyl )-lH-benz imidazole 
2-ca r bony 1 ) piper idin-l-yl ) -2- ( 3 , 4-dichlorophenyl ) butyl )-2- 
methoxy-5- ( 1H- tetrazol -1-yl ) benzamide ; 

3 0 N-Methyl-N- ( 4-(4-(l-(4,4, 4-t r i f luor obuty 1 ) -lH-benzimidazole 
2-car bony i ) -1H- benz imidazole- 2 -car bony 1 )piperidin-i-yi)-2- 
pheny 1 butyl ) benzamide ; 

N-Methyl-N- (4-(4-(i-(4,4, 4-t r i f luor obuty 1 ) -1H- 
3 5 benzimidazole-2-carbonyl ) -IH-benz imidazole- 2- 
car bony! ) piper idin-l-yl ) -2-phenylbutyl ) -3 , 4 , 5- 
t r imethoxyben z amide ; 
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N-Methyi-N- (4-(4-(l-(4,4, 4- t r i f luor obut yl ) -IH-benz imidazole- 
2-carbonyl ) -lH-benz imidazole- 2-carbonyl ) piper id in-l-yl )-2- 
( 3, 4-dif luorophenyl ) butyl ) -3 , 4 , 5- 1 r imethoxybenzamide ; 

5 

N-Methyl-N- { 4- ( 4- ( 1- ( 4 , 4 , 4-t r i f luorobutyl ) -lH-benzimidazoie- 
2-carbonyl ) -lH-benzimidazole-2-ca r bony 1 ) piper id in-l-yl )-2- 
( 3 , 4-dichlorophenyl ) butyl ) benzamide ; 

10 N-Methyl-N- ( 4-(4-( l-< 4,4 , 4-tr if luorobutyl ) -lH-benzimidazole- 
2-carbonyl ) - lH-benz imidazole- 2-car bony 1 ) pipe rid in-l-yl ) -2- 
(3,4-dichlorophenyl)butyl ) -3,4,5- t rime tnoxybenzamide ; 

N-Methyl-N- ( 4-( 4- (l-{ 4 , 4, 4-tr if luorobutyl )-lfi- 
15 benz imidazole- 2-carbonyl ) piper idin-l-yl ) -2-phenylbuty 1 ) -2- 
methoxy-5- ( 4H- t r iazol-4-yl ) benzamide; 

N-Methyl-N- ( 4- ( 4- ( 1- ( 4 , 4 , 4-tr i f luorobutyl ) -IH-benz imidazole 
2-carbonyl ) piper idin-l-yl ) -2- { 3 , 4 -di f luor ophenyl ) butyl )-2- 

2 0 methoxy-5- ( 4H- t r iazol-4-yl ) benzamide ; 

N-Methyl-N- ( 4- ( 4- ( 1- ( 4 , 4 , 4-tr if luorobutyl ) -lH-benz imidazole 
2-carbonyl ) pipe rid in-l-yl) -2- ( 3, 4 -dichlor ophenyl) butyl )- 2- 
methoxy-5- ( 4H-t riazol -4 -yl ) benzamide ; 

25 

N-Methyi-N-( 4- ( 4- { 1- ( 4 , 4 , 4-tr i f luorobutyl )-lH- 

benz imi da zole- 2-car bony 1 ) piper idin-l-yl ) -2-phenylbuty 1 ) -2- 

methoxy-5- ( IH-tetrazcl- 1-yi ) benzamide ; 

3 0 N-Methyl-N- (4-(4-(l-(4,4,4-trifluoro butyl) -IH-benz imi dazoi e 

2-carbonyl ) pipe r id in-l-yl )-2- ( 3 , 4 -di f 1 uor ophenyl ) butyl ) -2- 
methoxy- 5- { lH-tetrazo 1-1 -yl) benzamide; 

N-Methyl-N- (4-(4-(l-(4,4 , 4-t r if luorobutyl ) -1H- benz imidazole 
3 5 2-carbonyl ) pipe r i d i n-l-y 1 ) -2- ( 3 , 4-dichlorophenyl ) butyl ) -2- 
methoxy-5- ( IH-tet razoi-l-yl ) benzamide ; 
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N-Methyl-N- ( 4-(4-(i-(allyl ) -1H- ben z imidazole- 2 -car bony 1 ) -IK- 
ber. z imidazole -2 -car bony 1 )piperidin-l-yl)-2- 
phe ny 1 but y 1 ) ben z amide ; 

5 

N-Methyl-N- ( 4-{4-(l-(allyl ) -1H- ben z imidazole- 2-car bony 1 )- 
IH-benz imi dazole- 2-car bonyl ) piper idin-l-yl ) -2 -phenyl butyl ) - 
3,4, 5-t r lmethoxybenzamide ; 

10 N-Methyl-N- ( 4-(4-(l-(allyl ) -1H- be nz imidazole- 2-car bonyl )-lH- 
benz imi dazole- 2 -car bonyl ) piper idin-l-yl ) -2-( 3 , 4- 
dichioropheny 1 ) butyl ) benzamide ; 

N-Methyl-N- (4-(4-(l-(allyl) -lH-benz imi dazole- 2-car bony 1 )-lH- 
15 benzimidazole-2-carbonyl ) piper idin-l-yl )-2- ( 3, 4- 
dichiorophenyl ) butyl )-3, 4 , 5-tr imethoxybenzamide ; 

N-Methyl-N- ( 4-( 4-( 1- ( ally 1 ) -lH-benz imidazole- 2- 
car bonyl ) piper idin-l-yl ) -2- { 3 , 4-dichlorophenyl ) butyl ) -2- 
20 methoxy-5- {4H-triazol-4-yl) benzamide; 

N-Methyl-N- ( 4- ( 4- ( 1- ( ally 1 ) -IH-benz imi dazole- 2- 

car bonyl ) piper idin-l-yl ) -2- ( 3 , 4-dichlorophenyl ) butyl ) -2- 

met hcxy-5- (lH-tetrazol-l-yl) benzamide ; 

25 

N-Methyi-N— ( 4-( 4-( 1- ( bu t- 2-en-l -y 1 ) -lH-benz imidazole -2- 
car oonyl )-lH-benzimidazole-2-car bonyl) pipe ridin-l-yl ) -2- 
phenylbuty 1 ) oenz amide; 

30 N-Methyl-N- ( 4- ( 4- ( i-( bu t-2-en- 1 -y 1 ) - lH-benz imidazole- 2 - 
ca:bonyl)-iH-benzimidazoie-2-carbonyi)pipericir.-i-yl)-2- 
phenyibutyi )-3 , 4, 5- t r imethoxy benzamide ; 

N-Methyl-N- ( 4- ( 4- ( 1- ( but-2-en-l-yl ) -IH-benz imi dazole- 2- 
35 caroor.yl)-lH-benzimidazole-2-carbonyi)piperidin-l-yl)-2- 
( 3 , 4-dichlorophenyl ) but yl ) benzamide ; 
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N-Methyl-N- ( 4- ( 4- ( 1- ( but - 2-en-l-y 1 ) -lH-benz imidazole- 2- 
carbonyl ) -lH-benz imidazole- 2-car bony 1 ) piper i din- 1-yl ) -2- 
( 3, 4-dichlorophenyl ) butyl ) -3,4 , 5-tr imethoxybenzamide ; 

5 

N-Methyl-N- { 4-( 4- ( 1- ( but-2-en-l-yl ) -IH-benz imidazole- 2- 
car bony 1 ) piper id ir.-l-yl ) -2- ( 3 , 4-di chloropheny 1 ) butyl ) -2- 
methoxy-5- ( 4H-tr iazol-4-yl ) benzamide ; 

10 N-Methyl-N- { 4-( 4 - ( 1- ( but- 2-en-l-y 1 ) -lH-benz imidazole- 2- 
car bony 1 ) piper idin- 1-yl )-2-< 3 , 4-dichlorophenyl ) butyl )-2- 
methoxy-5- ( IH-tetrazol-l-yl ) benzamide ; 

N-Methyl-N- ( 4-( 4-( l-( 3-methylbut-2-en-l-yl )-lH- 
15 benz imi da zole- 2-car bony 1 ) -lH-benz imidazole- 2- 

car bony 1 )piperidin-l-yl ) -2-phenyl butyl ) benzamide; 

N-Methyl-N- ( 4- ( 4- ( l-( 3-methylbut-2-en- 1-yl ) -1H- 
benz imi da zole- 2-car bony 1 ) -lH-benz imidazole- 2- 
20 car bony 1 ) piper idin- 1-yl ) -2-phenyl butyl ) -3 , 4 , 5- 
t r imethoxybenzamide ; 

N-Methyl-N- ( 4-{4-(l-( 3-methylbut-2-en-l-yl )-lH- 
be nz imi da zole- 2 -car bony 1 ) -IH-benz imidazole- 2- 
25 car bony 1 )piperidin-l-yl)-2-(3,4- 
dichlorophenyl ) butyl ) benzamide ; 

N-Methyl-N- ( 4- ( 4-{ 1- ( 3-methylbut-2-en-i-yl ) -1H- 
benzimidazole-2-carbonyl)-lH-benzimidazole-2- 
30 carbonyl )piperidin-l-yl)-2-{3, 4-dichlorophenyl )butyl)-3,4,5- 
t r imethoxybenzamide ; 

N-Methyl-N- ( 4- ( 4- ( 1- ( 3 -methyl but- 2-en-l-y 1 ) -1H- 
benzimidazole-2-carbonyl)piperidin-l-yl)-2-(3,4- 
3 5 di ch iorophenyl ) butyl ) -2-methoxy - 5- (4H-triazoi-4- 
yl ) benzamide ; 
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N-Methyl-N- ( 4- ( 4 - f 1 - ( 3 -me thy lbut-2-en-i-yl ) -1H- 
ben z imidazole -2 -car bony 1 )piperidin-l-yl)-2-(3r4- 
dichlorophenyl ) butyl )-2-methoxy-5- ( 1H- tetrazol-i- 
5 y 1 ) benzanide . 

A general synthetic procedure for preparing these 
compounds of formula (1) is set forth in Reaction Scheme A. 
The reagents and starting materials are readily available 
10 to one of ordinary skill in the art. In Reaction Scheme A, 
all substituents , unless otherwise indicated, are as 
previously defined. 



35 
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Reaction Scheme A 
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ln Reaction Scheme A, step 1, the hydroxy croup cf an 
appropriate alcohol of structure 2 is converted to an 
appropriate leaving group to give a compound of structure 
5 2a. An appropriate alcohol of structure 2 is one in wmcn 
the stereochemistry is as desired in the final product of 
formula (1) and R\ FT, and Ari are as desired in the final 
product of formula (1). Alternately, an appropriate 
alcohol of structure 2 can be one in which the 

10 stereochemistry gives rise after resolution to 

stereochemistry as desired in the final product of formula 
(1) and R\ R ' , and Ari are as desired in the final product 
of formula (1). An appropriate alcohol of structure 2 can 
also be one in which the stereochemistry and R 1 and R 1 are 

15 as desired in the final product of formula (1) and Ari gives 
rise upon deprotection to Ari as desired in the final 
product of formula (1). Alternately, an appropriate 
alcohol of structure 2 can also be one in which the 
stereochemistry gives rise after resolution to 

20 stereochemistry as desired in the final product cf formula 
(1), R ' and R" are as desired in the final product of 
formula (1), and Ari gives rise upon deprotection to Ari as 
desired in the final product of formula (1). 

25 An appropriate alcohol of structure 2 car. be prepared 

by methods described herein and by methods which are well 
known and appreciated in the art, such as U.S. Patent Nos. 
5,317 , 020 and 5 , 236,921 , which are hereby incorporated De- 
reference; European Patent Application Ncs. 0 428 434, 

30 published 22 May 1991, 0 630 887, published 28 December 
1994, and C 559 538, published 8 September 1993; PCT 
Application Nos. WO 9417045, pub: ished 4 August 1994 and WO 
95415961, published 15 June 1995. and Bioorqanic & 
Medicinal Chemistry Letters , 3, 925-930 (1993). 

35 

An appropriate leaving group, Li , is one wnich car, be 
displaced by a piperidine of structure 3 to give rise to a 
compound of formula (1). Appropriate leaving groups, Li , 
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include but are not limited to chloro, bromo, lodo, 
mesylate, tosylate, benzenesulf onate , and the like. The 
conversion of hydroxy groups to leaving groups such as 
5 chloro, bromo, iodo, mesylate, tosylate, and 

benzenesulf onate is well known and appreciated in the art. 

For example/ compounds in which Li is bromo are formed 
by contacting an appropriate alcohol of structure 2 with 

10 1.0 to 1.5 molar equivalents of carbon tetrabromide and 1.0 
to 1.75 molar equivalents t r iphenylphosphine . (P. J. 
Kocienski et al. J. Org. Chem. , 42, 353-355 (1977)). The 
reaction is carried out by combining the alcohol of 
structure 2 with carbon tetrabromide in a suitable solvent, 

15 such as dichloromethane or chloroform and then adding a 

solution of tr iphenylphosphine in a suitable solvent, such 
as dichloromethane or chloroform. Generally the reaction 
is carried out at temperatures of from -10°C to ambient 
temperature. Generally, the reactions require from 5 

20 minutes to 24 hours. The product can be isolated and 
purified by techniques well known in the art, such as 
extraction, evaporation, trituration, chromatography, and 
recrystallizaticn . 

25 Compounds in which Li is bromo are also formed by 

contacting an appropriate alcohol of structure 2 wi:h a 
slight molar excess of tr iphenylphosphine dibrcmide. ( R . F 
Borch et ai. J. Am. Chem. Soc. , 99, 1612-1619 (1977)). The 
reaction may be carried out by contacting an appropriate 

30 alcohol of structure 2 with preformed tr iphenylphosphine 
dibromide. The reaction is carried out in a suitable 
solvent, such as tet rahydr of uran and diethyl ether. The 
reaction is carried out in the presence of a suitable base, 
such as pyridine. Generally the reaction is carried out at 

35 temperatures of from 0°C to 50°C. Generally, the reactions 
require from 5 minutes to 24 hours. The product can be 
isolated and purified by techniques well known in the art, 
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such as extraction, evaporation, trituration, 
chromatography , and recrystallization. 

5 Alternately, for example, compounds in which Li is 

mesylate are formed by contacting an appropriate alcohol of 
structure 2 with a molar excess of methanesulf onyl 
chloride. The reaction is carried out in a suitable 
solvent, such as dichlorontethane , chloroform, toluene, 

10 benzene, or pyridine. The reaction is carried out in the 
presence of a suitable base, such as tr iethylamine , 
diisopropylethylamine , or pyridine. Generally the reaction 
is carried out at temperatures of from -20°C to 50°C. 
Generally, the reactions require from 1 hour to 24 hours. 

15 The product can be isolated and purified by techniques well 
known in the art, such as extraction, evaporation, 
trituration, chromatography, and recrystallization. 

Compounds of structure 2a in which L\ is lodo can be 
20 prepared from compounds of structure 2a in which Li is 

mesylate, chloro, or bromo by an exchange reaction, such as 
the Finkelstein reaction. 

For example, a compound of structure 2a in which Li is 
25 mesylate, chloro, or bromo is contacted with from 1.0 to 
10.0 molar equivalents of an iodide salt, such as sodium 
iodide or potassium iodide. The reaction is carried out m 
a suitable solvent, such as acetone, butanone, 
tet r ahydrof uran f tet r ahydrof uran/water mixtures, toluene, 
30 and acetoni t r ile . Generally, the reaction is carried out 
at temperatures of from ambient temperature to the 
refluxing temperature of the solvent. Generally, the 
reactions require from 1 hour to 24 hours. The product car. 
be isolated and purified by techniques well known in tne 
35 art, such as extraction, evaporation, trituration, 
chromatography, and recrystallization. 
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Heterocyclic Chem. , 26, 541 (1989), R- lemura and K . Ohtka, 
Cher. Pharr.. Bull ■ , 37 , 967-972 (1989 ), and K. Ito and G . 
TsuKamoto, J. Heterocyclic Chem. , 2±, 31 (1987), by 
5 carrying out suitable deprotect ions , protections, and 

alkylations, as are well known in the art, in the order and 
number required for formation of an appropriate piperidine 
of structure 3. 

10 For example, the compound of structure 2a is contacted 

with an appropriate piperidine compound of structure 3 or 
salt thereof to give a protected compound of formula (1) or 
a compound of formula (1). The reaction is carried out in 
a suitable solvent, such as dioxane, tet rahydrof ur an , 

15 tetrahydrof uran/water mixtures, acetone, acetone/water 
mixtures, ethyl acetate, ethyl acetate/water mixtures, 
pyridine, acetonitr ile, toluene, toluene/water mixtures, 
chlorobenzene, or dimethylf ormamide . The reaction is 
carried out in the presence of from 1.0 to 6.0 molar 

20 equivalents of a suitable base, such as sodium carbonate, 
sodium bicarbonate, potassium carbonate, potassium 
bicarbonate, tr iethy lamine , pyridine, or 
diisopropylethylamine. When a salt of an appropriate 
piperidine of structure 3 is used, an additional molar 

25 excess of a suitable base may be required. The reaction 
may be facilitated by the addition of a catalytic amount, 
0.1 to 0.5 molar equivalents, of an iodide salt, such as 
sodium iodide, potassium iodide, or tetrabutyl ammonium 
iodide. The reaction is generally carried out at 

30 temperatures of from ambient temperature to the refluxmg 
temperature of the solvent. Generally, the reactions 
require 1 to 72 hours. The product can be isolated and 
purified by techniques well known in the art , such as 
extraction, evaporation, trituration, chromatography, and 
3 5 recrystallization. 

In Reaction Scheme A, optional step 3, a compound of 
formula ( 1 ] or a protected compound of formula (1) in which 
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Z is hydrogen is modified to give a a compound of formula 
( 1 ) or a protected compound of formula (1) in which Z is 
not hydrogen. Also encompassed by Reaction Scheme A , 
5 optional step 3, a protected compound of formula (1) is 
deprotected to give a compound of formula (1). 

A modification reaction encompasses the formation of 
amides and the alkylation of the benzimidazole nitrogen. 

10 The formation of amides from esters and acids is well known 
and appreciated in the art. The alkylation of a 
benzimidazole nitrogen using a suitable alkylating agent is 
well known and appreciated in the art. The reaction is 
carried out in a suitable solvent, such as dioxane, 

15 tetrahydrof uran, tetrahydrof uran/water mixtures, acetone, 
or acetonitrile. A suitable alkylating agent is one which 
transfers the group Z or (CH2)pAr2 as desired in the final 
product of formula (1) or a protected group Z or (CH2) p Ar2 
which gives rise after deprotection to Z or(CH2)pAr2 as 

20 desired in the final product of formula (1). The reaction 
is carried out in the presence of from 1.0 to 6.0 molar 
equivalents of a suitable base, such as sodium carbonate, 
sodium bicarbonate, potassium carbonate, potassium 
bicarbonate , t r iethylamine , 1 , 8-diazabicyclo [5.4.0]uncec-7- 

2 5 ene, l,5-diazabicyclo[4.3.0 ]non-5-ene, potassium 

bis ( trimethylsilyl ) amide, lithium bis ( trimethylsilyl ) amide , 
or diisopropylethylamine. The reaction is generally 
carried out at temperatures of from ambient temperature to 
the refluxing temperature of the solvent. Generally, the 

30 reactions require 1 to 72 hours. The product can be 

isolated and purified by techniques well known in tne art, 
such as extraction, evaporation, trituration, 
chromatography , and recrystallization. 

35 Alternately, the compounds of formula (1) cr a 

protected compound cf formula (1) in wnich Z is hydrogen 
and having a benzimidazoie-2-car bonyl can be alkylated by 
tne Mitsunobu reaction using a suitable alcohol. A 
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suitabie alcohcl is one which transfers the group z or 

(CH2)pAr2 as desired in the final product of formula (1) cr 

a protected group Z or (CH2)pAr2 which gives rise after 

5 deprotection to Z or (CH2) p Ar2 as desired in the final 
product of formula (1). 

A deprotection reaction, such as the removal of hydroxy 
protecting groups or hydrolysis of an ester, utilizing 
10 suitable protecting groups such as those described in 

Protecting Groups in Organic Synthesis by T. Greene is well 
known and appreciated in tne art. 

A general synthetic procedure for preparing the 
15 alcohols of formula 2 is set forth in Reaction Scheme B. 
The reagents and starting materials are readily available 
to one of ordinary skill in the art. In Scheme B, all 
subs t i tuents , unless otherwise indicated, are as previously 
defined . 
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Reaction Scheme B 




30 T n Reaction Scheme B, step 1. an appropriate rutrne =- 

structure 5 is alkylated with an appropriate protected 
alcohol of structure 4 to give an 4- (protected- 
hydroxy)butyronitrile of structure 6. 

35 An appropriate nitnle of structure 5 is one ir. wnich 

An is as'desired in the final product of formula (1) or An 
cives rise after deprotection to An as desired in the final 
product of formula (!)• An appropriate protected alcohol 
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of structure 4 is one in which the leaving group, L 2 , can be 
displaced by an anion derived from an appropriate nitrile 
cf structure 5. Suitable leaving groups include but are 
5 net limited to chloro, bromo, iodc, and mesylate witn bromo 
and iodo being preferred. The selection and use of a 
suitable hydroxy protecting group, Pgi , such as those 
described in Protecting Groups in Organic Synthesis by T. 
Greene are well known and appreciated in the art. The use 
10 of tet rahydropyran-2-yl and t-butyldimethylsilyl hydroxy 
protecting groups are generally preferred. 

For example, the appropriate nitrile of structure 5 is 
contacted with 0.8 to 1.2 molar equivalents of the 

15 appropriate protected alcohol of structure 4 under phase 

transfer catalysis conditions. The reaction is carried out 
in the presence of a 2 to 10 fold molar excess of a 
suitable base, such as sodium hydroxide or potassium 
hydroxide. The reaction is carried out in a solvent, such 

20 as water, ethyl acetate/water mixtures, 

dichlorome thane/water mixtures , or tet rahydrofu ran/water 
mixtures. The reaction is carried out in the presence of a 
suitable phase transfer catalyst, such as 
benzyl tr iethyl ammonium chlor ide , benzy It r ie thy 1 ammonium 

25 bromide, benzyl t r iethyl ammonium iodide, 

benzyl t r ime thy lammonium chloride, benzyltr ibuty iarrunor. lum 
chloride, tet r abut y lammonium chloride, tetrabu tylammoni um 
bromide, tet rabut yl ammonium iodide, tet r abuty lammonium 
hydrogen sulfate, and the like. The reaction is generally 

30 carried out at temperatures of from -20°C to 60°C. 

Generally, the reactions require 1 to 72 hours. The 
product can De isolated and purified by techniques well 
known in the art, such as extraction, evaporation, 
trituration, chroma tog raphy , and recrystaliization. 



35 



Alternately, for example, the appropriate nitrile cf 
structure 5 is contacted with 1.0 to 1.2 molar equivalents 
of the appropriate protected alcohol cf structure 4. Tne 
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reaction is carried out in the presence of an equimclar 
amount of a suitable base, such as sodium hydride, sodium 
bis ( trimethylsiiyi ) amide, potassium 
5 bis( trimethylsilyl)amide, potassium t-butoxide, s-butyl 
lithium, and lithium di isopropylamide . The reaction is 
carried out in a solvent, such as dimethylf ormamide or 
tetrahydrofuran. The reaction is generally carried out at 
temperatures of from -78°C to G°C. Generally, the 
10 reactions require 1 to 72 hours. The product can be 

isolated and purified by techniques well known in the art, 
such as extraction, evaporation, distillation, trituration, 
chromatography, and recrystallization . 

15 In Reaction Scheme B, step 2, the 4- ( protected- 

hydroxy ) butyronitr ile of structure 6 is reduced to give an 
amino compound of structure 7. 

For example, the 4- ( protected-hydr oxy ) buty r oni t r i le of 
20 structure 6 is contacted with an excess of an appropriate 
reducing agent, such as sodium borohydride in the presence 
of cobalt (II) chloride hexahydrate or hydrogen in the 
presence of a suitable catalyst, such as Raney nickel or 
platinum oxide. For compounds of structure 6 in which Ari 
25 is thienyl or pyridyl, sodium borohydride in the presence 
of cobalt (II) chloride hexahydrate is preferred. 

When sodium borohydride in the presence of cobalt 
chloride is used, the reaction is carried out in a suitable 

30 solvent, such as methanol, or ethanol. The reaction is 

generally carried out at temperatures of from 0°C to 50°C. 
Generally, the reactions require 1 to 72 hours. The 
product can be isolated and purified by techniques well 
known in the art, such as extraction with aqueous acid, 

35 evaporation, trituration, distillation, chromatography, and 
recrystallization . 
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When Raney nickel is used, the reaction is carried out 
in a suitable solvent containing ammonia, such as 
ethanol/aqueous ammonium hydroxide or methanol/aqueous 
5 ammonium hydroxide. The reaction is generally carried out 
at temperatures of from ambient temperature to 70°C. The 
reaction is carried out with hydrogen at pressures of from 
15 psi to 120 psi in an apparatus designed for carrying out 
reactions under pressure, such as a Parr hydrogenat ion 
10 apparatus. The product can be isolated by carefully 

removing the catalyst by filtration and evaporation. The 
product can be purified by extraction, evaporation, 
trituration, chromatography , and recrystallization. 

15 When platinum oxide is used, the reaction is carried 

out in a suitable solvent such as ethanol, methanol, 
chloroform, ethanol/chlorof orm mixtures, or 
methanol/chlorof orm mixtures. The reaction is generally 
carried out at temperatures of from ambient temperature to 

20 50°C. The reaction is carried out with hydrogen at 
pressures of from 15 psi to 120 psi in an apparatus 
designed for carrying out reactions under pressure, such as 
a Parr hydrogenat ion apparatus. Generally, the reaction 
requires 8 to 48 hours. The product can be purified by 

25 extraction, evaporation, trituration, chromatography, and 
recrystallization. 

In Reaction Scheme B, step 3, the amino compound of 
structure 7 is benzoylated with an appropriate benzoylating 

30 agent to give a benzamide of structure 8. An appropriate 
benzoylating agent is an agent capable of transferring a 
benzoyl group or substituted benzoyl group, such as a 
benzoyl haiide, substituted benzoyl halide, benzoyl 
anhydride, substituted benzoyl anhydride, benzoyl mixed 

35 anhydride, or suostituted benzoyl mixed anhydride to give a 
Denzamide of structure 8. An appropriate benzoylating 
agent gives a benzamide of structure 8 in which R ' and R" 
are as desired in tne final product cf formula (1). 
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For example, the amino compound of structure 7 is 
contacted with 1 to 1.5 molar equivalents of an appropriate 
5 benzoy lar. ing agent. The reaction is carried out in a 

suitable solvent, such as dichloromethane , tetrahydrof uran, 
acetonitr ile , dimethylf ormamide , or pyridine. The reaction 
is carried out in the presence of a base, such as sodium 
carbonate, sodium bicarbonate, tr iethylamine , N- 

10 methyimorpholine, diisopropylethylamine , or pyridine. The 
reaction is generally carried out at temperatures of from 
-20°C to 50°C. Generally, the reactions require 1 to 6 
hours. The product can be isolated and purified by 
techniques well known in the art, such as extraction, 

15 evaporation, trituration, chromatography, and 
recrystal lization . 

Alternately, for example, the amino compound of 
structure 7 is contacted with 1 to 1.5 molar equivalents of 

20 an appropriate benzoylating agent under Schotten-Baumann 
conditions. The reaction is carried out in a suitable 
solvent, such as ethyl acetate/water mixtures, 
acetone/water mixtures, tetrahydrof uran/water mixtures, or 
dichloromethane/water mixtures. The reaction is carried 

25 out in the presence of a base, such as sodium carbonate, 
sodium bicarbonate, potassium carbonate, potassium 
bicarbonate, or sodium hydroxide. The reaction is 
generally carried out at temperatures of from 0°C to the 
refluxing temperature of the solvent. Generally, the 

30 reactions require 1 to 6 hours. The product can De 

isolated and purified by techniques well known in the art, 
such as extraction, evaporation, trituration, 
chromatography, and recrys tail izat ion . 

35 In Reaction Scheme B, step 4, a benzamide of structure 

8 is methylated with an appropriate methylating agent to 
give a N-met hylbenzamide of structure 9. An appropriate 
methylating agent is one that transfers a methyl to a 
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benzamide of structure 8, including lodomethane, 
bromome thane , dimethyisulf at e , t r imethyioxonium 
tet raf luoroborate , and the like. 

5 

For example, a benzamide of structure 8 is contacted 
with 1 to 4 molar equivalents of the appropriate 
methylating agent. The reaction is carried out in tne 
presence of from 1 to 4 molar equivalents of a suitable 

10 base, such as n-butyl lithium, sec-butyl lithium, sodium 
hydride, sodium bis ( tr lmethylsilyi ) amide , potassium t- 
butoxide, and lithium di isopropyiamide with sodium hydride, 
sodium bis ( tr imethylsilyl )amide , and sec-butyl lithium 
being preferred. The reaction is carried out in a solvent, 

15 such as dimethy If ormamide or tet rahydr of uran . The reaction 
is generally carried out at temperatures of from -20°C to 
60°C. Generally, the reactions require 1 to 72 hours. The 
product can be isolated and purified by techniques well 
known in the art, such as extraction, evaporation, 

20 trituration, chromatography, and recrystallizat ion . 

In Reaction Scheme B, step 5, the N-methylbenzamide of 
structure 9 is deprotected to give an alcohol of structure 
2. A deprotection reaction, such as the removal of hydroxy 
25 protecting groups utilizing suitable protecting groups such 
as those described in Protecting Groups in Organic 
Synthesis by T. Greene is well known and appreciated in the 
art . 

30 



35 
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The following examples and preparations present typical 
syntheses of the compounds of formula (1). These examples 
are understood to be illustrative only and are not intended 
5 to limit the scope of the invention in any way. 

PREPARATION 1 

g ynrhPsis of 4-flH-h*n 2 imidaz o le-2-carbonyl)Diperidine 

hvdriodic acid salt 

10 Combine piper idine-4-carboxylic acid (500 g), water 

(4.2 L), t-butanol (4 L), and 50% aqueous sodium hydroxide 
solution (386 g). Add portionwise, di-t-butyldicarbonate 
(930 g). After 20 hours, concentrate the reaction mixture 
in vacuo to about one half the volume. Slowly add 10% aqueou 

15 hydrochloride solution until the pH is about 4. Extract 
with diethyl ether (3 X 4L) . Dry the organic layer over 
MgS0 4 , filter and evaporate on a steam bath to a volume of 
about 4 L. Add ethyl acetate (4 L) and evaporate on a 
steam bath to a volume of about 4 L. Filter and continue 

20 to evaporate on a steam bath to a volume of about 2 L. 

Cool and filter to obtain 1- ( t-butoxycarbonyl )piperidine-4- 

carboxylic acid. 

Combine l-( t-butoxycarbonyl )piper idine-4-carboxylic 

acid (813.7 g) and dichloromethane (6 L). Add portionwise 
25 carbonyldiimidazole (633.1 g). After 1 hour, add N-methyl 

O-methylhydroxylamine hydrochloride (380.5 g). After 56 

hours, extract the reaction mixture with 5% aqueous 

hydrochloric acid solution and 5% aqueous sodiuir. 

bicarbonate solution. Dry the organic layer over MgSO„, 
30 filter, and evaporate in vacuo to obtain l-(t- 

butoxycarbonyl) piper idine-4-(N-methyl-0-methyl )hydroxamic 

acid . 

Combine benzimidazole (57.8 g, 490 mmol) and 
dimethylformamide (570 mL) . Cool using an ice bath to 
35 about 20°C. Add portionwise, sodium hydride (20.2 g, 60% 
in oil, 500 mmol) at such a rate that the temperature of 
the reaction mixture remains at about 20°C. After the 
addition of sodium hydride is complete, allow to stir for 
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hour. Add a solution of 2- ( t nmethylsilyl ) ethoxymet hyl 
chloride (60 g, 360 mmol) in dimethylf ormamide {60 ml) at 
such a rate that the temperature of the reaction mixture 
5 remains below 20°C. After 18 hours, add drcpwise, water 
(50 mL). When the addition is complete, pour the reaction 
mixture into water {2 L). Extract repeatedly with diethyl 
ether. Combine the organic layers and extract with water. 
Dry the organic layer over MgSCu, filter, and evaporate in 

10 vacuo to obtain 1- ( ( 2-tr imethylsilyl ) ethoxymethy 1 )-lH- 
benz imidazole . 

Combine 1- ( ( 2-tr imethylsilyl ) ethoxymethy 1 )-lH- 
benzimidazole ( 91.2 g, 367 mmol) and tet rahydrof uran (500 
mL) . Cool to -78°C using a dry-ice/acetone bath. Add a 

15 solution of n-butyllithium (146 mL , 2.5 M in hexane, 367 
mmol) at such a rate that the temperature of the reaction 
mixture remains at about -70°C. After the addition of n- 
butyllithium is complete allow to stir for 30 minutes at 
-78°C. Add dropwise, a solution of l-(t- 

2 0 butoxycarbonyl ) piper id ine-4- ( N-methyl-O-methyl )hydroxamic 
acid (99.9 g, 367 mmol) in tet rahydrof uran (100 mL). Warm 
to ambient temperature. After 18 hours, add dropwise a 
saturated aqueous ammonium chloride solution (100 mL) . Add 
water (300 mL ) and extract with diethyl ether. Dry the 

25 organic layer over MgS0 4 , filter, and evaporate in vacuo to 
obtain a residue. Chromatograph the residue on silica gel 
eluting with 10 % ethyl acetate/hexane to give a residue. 
Recrystallize the residue from methanol/water to give (1- 
( t -butoxycarbonyl ) - 4-{ l-{ ( 2-tr imethylsilyl ) ethoxymethy 1 ) - 

30 lH-benzimidazol°-2-carbonyl (piperidine. 

Add portio* ise, ( 1- ( t-butoxycar bonyl ) -4- ( 1- ( ( 2- 
trimethylsilyl , ethoxymet hyl ) -lH-ben z imidazole- 2- 
carDcnyl )piperidine (20.0 g, 43.5 mmol) to aqueous 
hydriodic acid (48%, 140 mL) . After the addition is 

35 complete, heat to 50°C. After 1.5 hours, cool to ambient 
temperature. After 2.5 hours, extract twice with diethyl 
ether. Add diethyl ether (300 mL ) and isopropanol (60 mL) 
to the aqueous layer to give a solid. Collect the solid by 
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filtration and rinse with diethyl ether to give, after 
drying, the title compound. Elemental Analysis calculated 
for C 13 H 15 N 3 0 • 2 HI: C 32.19; H 3.53; N 8.66; Found: C 
5 32.34; H 3.37; N 8.48. 

PREPARATION 2 

Synthesis of 1 -( t-butoxvcarbonvl ) -4- ( IH-benz imidazole- 2- 

carbonvl ) pipe ri dine 

10 Combine 4- ( lH-benzimidazole-2-carbonyl ) piper idine 

hydriodic acid salt (9.17 g, 18.9 nunol) and t-butanol (100 
mL). Add an aqueous solution of sodium bicarbonate (40 mL, 
1 M, 40 nunol). Add di-t-butyldicarbonate (5.2 g, 23.9 
nunol). After 72 hours, concentrate in vacuo to give a 

15 residue. Combine the residue and ethyl acetate. Extract 
with aqueous 1 M hydrochloric acid solution, saturated 
aqueous sodium bicarbonate solution, 0.5 M aqueous sodium 
thiosulfate solution, and brine. Dry the separated organic 
layer over Na 2 S0 4 , filter, and evaporate in vacuo to give a 

20 solid. Triturate the solid with diethyl ether, collect the 
solid by filtration, and recrystallize from ethyl acetate 
to give, after collection and drying, the title compound: 
mp; 226-228°C. R f =0.30 (silica gel, 20% ethyl 
acetate/hexane ) . 

25 

PREPARATION 3 

Synthesis of 4- f 1- f pyr id-2-vlmeth vl ) -lH-benzimidazole-2- 
carbonvl )piper idine hydriodic acid salt 

Combine 1- ( t-butoxycaroonyl ) -4- ( IH-benz imidazole- 2- 

30 carbonyi Jpiper idine (2.0 g, 6.1 nur.ol) and 2- 

(chloromethyl )pyridme (2.32 g, 18.2 mmol ) (obtained by 
combining 2- ( chloromethyl ) pyridine hydrochloride, sodium 
carbonate, and dichlor omethane with stirring followed by 
filtration and evaporation) and potassium carbonate (4.2 g, 

35 30.4 mmol) in acetone (40 mL ) and water (10 mL ) . Heat to 
reflux. After 24 hours, cool to ambient temperature and 
dilute with ethyl acetate. Extract with water and Drine. 
Dry the organic layer over MgS0 4 , filter, and concentrate in 
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vacuo to give a residue. Chromatograph tne residue on 
silica gel eluting with 50% ethyl aceta re/hexane to give, 
after drying, l-( t-butoxycarbonyl ) - 4- ( 1- [ pyr id-2-yimet r.y 1 ) - 
5 IK- ben z i mi da zcie-2-car bony 1 (piper idine : mp; 4 5-50° C . 

Rf=0.24 (silica gel, 40% ethyl ace tate/hexane ) . Elemental 
Analysis calculated for C24H 28 N«03: C 68.08; H 6.74; N 
13.23; Found: C 67.88; H 6.68; N 13.00. 

Combine 1- ( t-butoxycarbonyl ) -4- ( 1- ( pyr id-2-ylmethy 1 ) - 

10 lH-benzimida2ole-2-carbonyl )piper idine (1.96 g, 4.7 mmol} 
and dichloromethane (150 mL ) . Cool to 0°C using an ice 
bath. Add hydriodic acid (gas) until the solution is 
saturated and stir. After 30 minutes, again add hydriodic 
acid (gas) until the solution is saturated. After 2 hours, 

15 evaporate invacuo to give, after drying, the title compound: 
mp 165-167°C. 

PREPARATION 4 

Synthes is of 1- ( t-butyldimethylsil vloxy ) -2-bromoethane 
20 Combine imida2ole (59.9 g f 880 mmol), t- 

butyldimethylsilyl chloride (60.3 g, 400 mmol), and 
dimethylf ormamide (300 mL) . Cool to 0°C in a salt-ice 
bath. Add dropwise 2-bromoethanol (50.0 g, 400 mmol) at 
such a rate that the temperature of the reaction mixture 
25 does not rise above 0°C. After 2 hours, warm to ambient 
temperature. After 18 hours, extract the reaction mixture 
three times with hexane. Combine the hexane layers and 
extract three times with a saturated aqueous solution of 
ammonium chloride, three times with a saturated aqueous 
30 solution of sodium bicarbonate, and then brine. Dry tne 
organic layer over Na2SG4, filter, and evaporate in vacuo to 
give tne title compound. 

PREPARATION 5 

3 5 Syntnes i s of l-(t-butyldi me thylsilvloxy)-2-iodoe thane 



Prepare Dy the method of Preparation 4 using 2- 
iodoethanoi to give the title compound. 
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EXAMPLE 1 

w-MPthvl-N-f 4-(4-( l-fpyrid-2-vlmethyl WH-benzimidazole-2- 
r.rhnrv: ) piperidin-:-vl^2-f 4-f luorophenyl ) buty 1 ) -3 , 4 , 5- 
5 t r imethoxybenzamide 

F 



10 




1.1.1 Synthesis of 2- ( 4-f luorop henvl ) -4- ( t- 
butvidimethvlsilyloxv) but yronit rile 

As adapted from the procedure of Org. Syn. Collective 

20 volume VI , 897-900 (1988), combine 4- 

fluorophenylacetonitrile (56.5 g, 418 mmol ) , an aqueous 50% 
sodium hydroxide solution (106.3 g, 1330 mmol), and 
benzyltriethylammonium chloride (0.95 g) in water (100 mL). 
Warm to about 30°C and stir vigorously. Add dropwise over 

25 about 30 minutes 1- ( t-bu ty ldimethyls ily loxy ) -2-br omoetnane 
(50 g, 209 mmol). When the addition is complete, warm tc 
about 40°C and continue to stir vigorously. After 18 
hours, dilute the reaction mixture with ethyl acetate and 
stir. After 30 minutes, separate the organic layer and 

30 extract three times with aqueous saturated ammonium 

chloride solution, two times with an aqueous saturated 
sodium Dicarbonate solution, and then brine. Dry the 
organic layer over Na 2 S0 4 r filter, and concentrate invacuo 
to give a residue. Distill the residue to give the title 

35 compound: bp; 100-115°C at 0.2 mm He. R f =0.35 (silica gel, 
1/1 dichloromethane/hexane ) . 
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1.1.2 Synthesis of 2- ( 4-f luoroohenvl ) -4- ( t- 
butyldimethylsilyloxy)butyronitrile 

Combine 4-f luorophenylacetoni t r l le (5.0 g, 37.0 mmol), 
5 and tet rahydrof uran (45 mL). Cool to about -65°C using a 
dry-ice/acetone bath. Add a solution of potassium bis- 
( trimethylsilyl )amide (89 mL, 0.5 M in toluene, 44.5 mmol). 
After 1 hour, add a solution of i-(t- 

butyldimethylsilyloxy ) -2-iodoethane (12.7 g, 44.4 nunol) in 
10 tet rahydrof uran (10 mL) . After the addition of l-(t- 

butyldimethyisilyloxy ) -2-iodoethane is complete, warm to 
ambient temperature. After 18 hours, dilute the reaction 
mixture with tet rahydrof uran and extract three times with 
aqueous saturated ammonium chloride solution and then twice 
15 with brine. Dry the organic layer over Na2S0 4/ filter, and 
concentrate invacuo to give a residue. Chr omatograph the 
residue on silica gel eluting with 1/1 
di chloromethane/hexane to give the title compound. 

20 1.1.3 Synthesis of 2- ( 4-f luor ophenyl ) -4- ( t- 
butyldimethylsilyloxy ) butyroni tr ile 

Combine 4-f luoropheny lacetoni t r i le (1.0 g, 7.4 mmol ) , 
and tet rahydrof uran (9 mL ) . Cool to about -70°C using a 
dry-ice/acetone bath. Add a solution of potassium bis- 

25 ( tr lmethylsilyl )amide (14.8 mL , 0.5 M in toluene, 7.4 
mmol ) , After 2 hours, add, via cannula, the solution 
prepared above to a cooled (-25°C) solution of l-(t- 
buty ldimethylsilyloxy ) -2-iodoethane (2.1 g, 7.4 mmol) in 
tet rahydrof uran (4 mL ) . After the addition to l-(t- 

30 butyldimethylsilyloxy ) -2-iodoethane is complete, warm, to 
ambient temperature. After 18 hours, dilute tne reaction 
mixture with tet rahydrof u ran and extract three times with 
aqueous saturated ammonium chlorite solution and then twice 
with brine. Dry the organic layer over Na^SC^, filter, and 

35 concentrate in vacuo to give a residue. Chroma tog raph the 
residue on silica gel eluting with 1/1 
dichloromethane/hexane to give the title compound. 
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1.1.4 Synthesis of 2- f 4-f luorophenvl )-4- ( t- 
htit Y ldimethvlsilvloxv)bu tyronitrile 

Combine 4-f luorophenylacetoni triie (1.0 g, 7.4 mmol ) , 

5 and tetrahydrofuran (20 mL). Cool to about -70°C using a 
dry-ice/acetone bath. Add a solution of s-butyl lithium 
(6.3 mL, 1.3 M in cyclohexane, 8.1 mmol). After 1 hour, 
add a solution of 1- ( t-butyldimethylsilyloxy ) -2-iodoetnane 
(2.1 g, 7.4 mmol) in tetrahydrofuran (4 mL) . After 2 

10 hours, warm to ambient temperature. After 18 hours, dilute 
the reaction mixture with ethyl acetate and extract twice 
with aqueous saturated ammonium chloride solution and then 
twice with brine. Dry the organic layer over Na 2 S0 4 , 
filter, and concentrate in vacuo to give a residue. 

IS Chromatograph the residue on silica gel eluting with 1/1 
dichloromethane/hexane to give the title compound. 

1.2 Synthesis of 2- ( 4-f luorophenyl) -4- ( t- 
butyldimethylsilvlox y )butvlamine 

20 Combine 2- ( 4-f luorophenyl ) -4- ( t- 

butyldimethylsilyloxy)butyronitrile (43.0 g, 146.5 mmol) 
and ethanol (200 mL) in a Parr bottle. Add Raney nickel 
(129 g) to the reaction mixture. Add a solution of 
concentrated ammonium hydroxide (40 mL) . Hydrogenate on a 

25 Parr shaker at 50 psi. After 24 hours, filter through a 
celite pad and rinse the solids with ethanol. Concentrate 
the filtrate invacuo to give the title compound. 

1.3 Synthesis of N- ( 2- ( 4-f luorop henvl ) -4- ( t- 

30 butvldimethvlsilvloxv)butvl)- 3,4,5-trimethoxyben2amide 

Combine 2- ( 4-f luorophenyl ) -4- ( t- 
butyldimethylsilyloxy )butylamine (7.33 g, 24.6 mmol) and 
sodium carbonate (2.61 g, 24.6 mmol) in 4/1 ethyl 
acetate/water (400 mL). Cool the reaction mixture to 0°C 
35 with a salt-ice bath. Slowly, add a solution of 3,4,5- 
tr imethoxybenzoyl chloride (5.96, 25.9 mmol) in ethyl 
acetate (50 mL ) at such a rate that the temperature of the 
reaction mixture does not rise above 5°C. After 2 hours, 
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war^i to ambient temperature. After 18 hours, separate the 
layers and extract the organic layer twice with a saturated 
aqueous solution of ammonium chloride/ twice with a 
5 saturated aqueous solution of sodium bicarbonate and then 
with brine. Dry the organic layer over Na2S04, filter, and 
concentrate invacuoto obtain a residue. Chromatograph the 
residue on silica gel eluting with 50% ethyl aceta te/hexane 
to give, after drying, the title compound; mp; 113-114°C. 
10 Rf=0.30 (silica gel, 50% ethyl acetate/hexane ) , Elemental 
Analysis calculated for C 2 6H3eFN0 3 Si : C 63.51; H 7.79; N 
2.85; Found: C 63.43; H 7.51; N 2.66. 

1.4 Synthesis of N-methvl-N- ( 2- ( 4-f luorophenyl ) -4- ( t- 
15 bu t yld imethyl si lvloxy) butyl )-3 , 4 , 5-t r imethoxybenzamide 

Combine hexane washed sodium hydride (0.48 g, 50% in 
oil, 10.0 mmol ) and dimethylf ormamide (5 mL). Cool the 
reaction mixture to 0°C with a salt-ice bath. Slowly, add 
a solution of N- ( 2- ( 4-f luorophenyl ) -4- ( t- 

20 butyldimethylsilyloxy ] butyl )-3 , 4 , 5-t r imethoxybenzamide (4.0 
g, 8.1 mmol) in dimethylf ormamide (10 mL). Stir until gas 
evolution ceases. Add iodomethane (0.62 mL, 10.0 mmol). 
After 16 hours, dilute the reaction mixture with ethyl 
acetate and extract three times with water and then brine. 

25 Dry the organic layer over Na 2 S04, filter, and concentrate 
invacuoto give a residue. Chromatograph the residue on 
silica gel eluting with 1/1 ethyl acetate/hexane to give, 
after drying, the title compound: Rf=0.15 (silica gel, 1/1 
ethyl acetate/hexane). Elemental Analysis calculated for 

30 C 2 7K4oFN0 3 Si : C 64.13; H 7.97; N 2.77; Found: C 63.73; K 
7.90; N 2 .88. 

1.5 Synthesis of N-methyl-N- ( 2- ( 4-f luorophenyl ) -4- 
hydroxy butyl ) -3 , 4 , 5* t r imethoxybenzamide 

35 Combine N-methyl-N- { 2- ( 4-f luorophenyl ) -4- ( t- 

butyidimethylsilyloxy ) butyl ) -3 , 4 , 5-t r imethoxybenzamide (3.9 
g, 7.65 mmol) and methanol (40 mL). Add ammonium fluoride 
(1.71 g, 46.0 mmol). Heat to reflux. After 20 hours, 
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concentrate xnvacuo to give a residue. Combine the residue 
with water and dichloromethane . Separate the layers and 
extract the aqueous layer twice with dichloromethane. 
5 Combine the organic layers and dry over Ka 2 S0 4 , filter, and 
concentrate in vacuo to give the title compound: mp; 30-35°C. 
R f =0.30 (silica gel, 10/1 ethyl acetate/methanol ) . 

1.6 Synthesis of N-methvl-N- ( 2- ( 4-f luorophenyl ) -4- 
10 methanesulf onvlbutyl ) -3 . 4 , 5-t rimethoxybenzamide 

Combine N-methyl-N-{ 2-( 4-f luorophenyl )-4-hydroxybutyl )- 
3,4 f 5-trimethoxybenzamide (2.5 g, 6.36 mmol ) , 
diisopropylethylamine (2.4 mL, 14.0 nunol), and anhydrous 
dichloromethane (25 mL) . Cool the reaction mixture to 0°C 

15 with an ice bath. Slowly, add methanesulf onyi chloride 
(0.69 mL, 8.9 mmol). After 1 hour, dilute the reaction 
mixture with dichloromethane and extract 3 times with 
aqueous 1M hydrochloric acid solution, 2 times with a 
saturated solution of sodium bicarbonate, and then brine. 

20 Dry the organic layer over Na 2 S0 4 , filter, and concentrate 
in vacuo to obtain the title compound: R f =0.43 (silica gel, 
10/1 ethyl acetate/methanol). 

1.7 Synthesis of N-methyl-N- ( 4- ( 4- ( 1- ( py r id-2- vlme t hv 1 ) - 1 H- 

2 5 benzimidazole-2-carbonyl ) piperidin -l-yl )-2- ( 4- 

f luorophenyl) butyl )-3 , 4 , S-trimethoxybenzamide 
Combine N-methyl-N- ( 2- { 4-f luorophenyl ) -4- 
methanesulf onylbutyl )-3,4 f 5-t r lmethoxybenzamide ( C . 37 q , 
0.79 mmol), diisopropylethylamine (1.23 mL, 7.1 mmol), and 

3 0 4-( 1- (pyr id-2-ylmethyl ) -lH-benz imidazole- 2- 

carbonyl )piperidine hydriodic acid salt (0.83 g, 1.2 mmol ) 
in acetonitrile (15 mL) . Heat to reflux. After 18 hours, 
cool the reaction mixture, dilute with ethyl acetate, and 
extract with a saturated solution of sodium bicarbonate and 
35 then brine. Dry the organic layer over Na 2 S0 4 , filter, and 
concentrate in vacuo to obtain a residue. Chromatograpn the 
residue on silica gel eluting with 10/0.3/89.7 
methanol/aqueous concentrated ammonia 
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25 



30 



35 



solut lon/dichloromethane to g;ve, after drying, the title 
compound . 



Synthesis of 1 - ( tetrahycropyran-2-yloxy )-2-bromoe thane 

Combine 2-bromoethanol (14,2 ml, 200 mmoi) and 
dihydrcpy rane (18.25 mL , 200 mmol) in dichloromethane (20 
mL). Add Pyridinium p-toluenesulf onic acid (5 g, 20 mmoi). 
After 2.5 hours, dilute the reaction mixture with diethyl 
ether and extract with water, 1/1 water/brine, water, and 
then brine. Dry the organic layer over MgSO*, filter, and 
evaporate in vacuo to give a residue. Distill the residue to 
give the title compound: bp; 80-90 c C at 15-20 mm Hg . 



N-Methyl-N-{ 4-( 4-( l-( 4-f luorobenzyl ) -IH-benz imidazole- 2- 
carbonyl )piperidin-l-yl)-2-(3,4- 
dichlorophenyl ) butyl ) benz amide 



2.1 Synthesis of 2- (3 , 4-d ichlor ophenyl ) -4- ( tet r any d ropy ran - 
2-yloxy)butyronitriie 

ComDme sodium hydride (1.2 g, 50 mmol) and 
tet rahydrof uran (20 mL ) . Add dropwise a solution of 3,4- 
dichlorophenylacetoni trile (8.9 g, 47.8 mmol) in 
tet rahydrof uran (50 mL ) at about 0°C. When the addition is 
complete, allow to warm to ambient temperature and stir. 



PREPARATION 6 
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After 2.5 hours, cool to 0°C and add 1- < tetrahydropy ran-2- 
yloxy)-2-bromoethane (10.0 g, 47.9 mmol ) . Warm to ambient 
temperature. After 16 hours, pour the reaction mixture 
5 into saturated ammonium chloride and extract with diethyl 
ether. Separate the organic layer and extract with water 
and brine. Dry the organic layer over MgSO<, filter, and 
concentrate in vacuo to give a residue. Chromatograph the 
residue on silica gel eluting sequentially with 5% ethyl 
10 acetate/hexane, 10% ethyl acetate/hexane , and 20% ethyl 
acetate in hexane to give the title compound. 

2.2 Synthesis of 2- f 3 , 4-dichloropheny 1 ) -4- ( tet rahy dropyr an- 
2-vloxy ) butvlamine 

15 Combine 2- ( 3 , 4-dichloropheny 1 ) -4- ( tet rahydropyr an- 2- 

yloxy)butyronitrile (7 g) and ethanol (20 mL) in a Parr 
bottle. Add Raney nickel (1 g) to the reaction mixture. 
Add a solution of concentrated ammonium hydroxide (3.5 mL). 
Hydrogenate on a Parr shaker at 50 psi. After 24 hours, 

20 filter through a celite pad and rinse the solids with 
ethanol. Concentrate the filtrate in vacuo to obtain a 
residue. Chromatograph the residue in vacuo on silica gel 
eluting sequentially with 50% ethyl acetate/hexane and 10% 
methanol/dichloromethane to give the title compound. 

25 

2.3 Synthesis of N- ( 2- ( 3 , 4-dichloropheny 1 ) -4- 
( tet rahydropyr an- 2 -yloxy ) butyl ) benzanide 

Combine 2- ( 3 , 4-di chloropheny 1 ) -4- ( tet rahydropyr an- 2- 
yloxy )butylamine {3.05 g, 9.6 mmol) and N-methyimor phoi i ne 

30 (2.2 mL, 20 mmol) in anhydrous di chloromethane (25 mL ) . 
Cool the reaction mixture to 0°C with a salt-ice bath. 
Slowly, add benzoyl chloride (1.2 mL, 10.3 mmol). After i 
hour, extract the reaction mixture with a saturated 
solution of sodium bicarbonate and then water. Dry the 

35 organic layer over MgS04 , filter, and concentrate in vacuo to 
obtain a residue. Chromatograph the residue on silica gel 
eluting sequentially with 35% ethyl acetate/hexane and then 
with 50% ethyl acetate/hexane to give tne title compound. 
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2.4 Synthesis of N-methyl-N- ( 2- ( 3 , 4-dichloropher.yl ) -4- 
( te: rah yd ropy ran - 2-vloxv ) but yl ) be nz amide 

5 Combine N- { 2- ( 3 , 4-dicnlcr ophenyl ) -4- ( tet r any d ropy ran- 2 - 

yloxy )butyl (benzamide (3.84 g) and tet r ahydrof ur an (20 mL ) * 
Add sodium hydride (0.28 g, 11.5 mmcl) and stir until gas 
evolution ceases. Add iodomethane (1.5 mL, 24.1 mmol ) . 
After 6 hours, dilute the reaction mixture with diethyl 
10 ether and extract with a saturated solution of ammonium 
chloride. Separate the organic layer and extract with 
sodium bisulfite solution, water, and brine. Dry the 
organic layer over MgSCU, filter, and concentrate in vacuo to 
give the title compound. 

15 

2.5 Synthesis of N-methyl-N- ( 2- ( 3 , 4-dichlorophenyl ) -4- 
hydroxybutyl )benzamide 

Combine N-methyl-N- ( 2-( 3 , 4-dichlor opheny 1 ) -4- 
( tetrahydropyran-2-yloxy)butyl)benzamide (3.7 g) and 

20 methanol (30 mL). Add p-toluenesulf onic acid hydrate (0.73 
g) and stir. After 18 hours, concentrate in vacuo to give a 
residue. Combine the residue and dichloromethane and 
extract with a saturated solution of sodium bicarbonate and 
then water. Dry the organic layer over MgS04 , filter, and 

25 concentrate in vacuo to obtain a residue. Chroma tograph the 
residue on silica gel eluting sequentially with 50% ethyl 
acetate/hexane and then ethyl acetate to give the title 
compound . 

3 0 2.6 Synthesis of N-methyl-N- ( 2- ( 3 , 4-dichloropheny 1 ) -4 - 
metnanesLlf on yl butyl ) ben z amide 

Combine N-methyl-N-( 2-( 3 , 4-dichloropneny 1 )-4- 
hydroxybutyl ) benzamide (0.5 g), di i sopr opy let hylamine (0.3 
mL, 1.7 mmcl), and anhydrous dichloromethane (8 mL). Cool 

35 the reaction mixture to 0°C with an ice bath. Slowly, add 
methanesulf ony 1 chloride (0.13 mL , 1.7 mmol). Warm to 
ambient temperature. After 18 hours, quench the reaction 
by the addition of ice. Separate the organic layer and 
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extract 3 times with 1M hydrochloric acid solution and 2 
times with a saturated solution of sodium bicarbonate. Dry 
the organic layer over Na2S0 4 , filter, and concentrate in 
5 vacuo zo obtain the title compound. 

2.7 Synthesis of N-methvl-N- ( 4- f 4- f 1- ( 4-f luorobenz yl ) -1H- 
benzimidazole-2-carbonyl ) piper idm-l- yl ) -2- (3,4- 
dichlorophenyl ) butyl ) benzamide 

10 Combine N-methyl-N- ( 2- ( 3 , 4-di chlor opheny 1 ) -4- 

methanesul f onylbutyl ) benzamide (0.6 g, 1.4 mmol), sodium 
bicarbonate (0.23 g, 2.8 mmol ) , and 4- ( 1- ( 4-f luorobenzyl ) - 
lK-benzimidazole-2-carbonyl)piperidine tr if luoroacet ic acid 
salt (0.63 g, 1.4 mmol) in t et rahydr of ur an (15 mL) and 

15 water (5 mL ) . Heat to reflux. After 3 days, cool the 
reaction mixture, dilute with ethyl acetate, and extract 
with water and then brine. Dry the organic layer over 
MgS0 4 , filter, and concentrate in vacuo to obtain a residue. 
Chromatograph the residue on silica gel eluting with 

20 sequentially with 10% toluene/ethyl acetate and then 10% 

ethancl/10%toluene/ethyl acetate to give, after drying, the 
title compound: mp: 65-70°C. 

2.8 Synthesis of N-methvl-N- f 4- ( 4- ( 1- ( 4-f luorobenzyl ) -1H- 
2 5 benz iinida zole- 2 -ca r bony 1 )piperidin-l-yl)-2-(3,4- 

di chic r opheny 1 ) but yl ) benzamide hydrochlor ide salt 

Comoine N-methyl-N- ( 4- ( 4-( l-( 4-f luorobenzyl ) -1H- 
benz :midazole-2-carbor.yl )piperidin-l-yl)-2-(3,4- 
ci chl oropnenyl ) but yl ) benzamide (0.71 g, 1.4 mmol) and 
30 methancl (10 mL ) . Add a saturated solution of hydrochloric 
acid ;n diethyl ether (3 mL ) . Evaporate in vacuo to obtain a 
residue. Combine the residue and butanone (5 mL) and 
slowly add diethyl ether to give a solid. Collect the 
solid and dry to give the title compound. 



35 
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EXAMPLE 3 

N-Methy 1-N- { 4 - ( 4 - ( 1- ( 4-f luo robenzy 1 )-lH-benzo:r.idazcl-2- 
yl)-4-nycroxypiperidin-l-yl)-2-(4- 
5 metnoxypner.yl ) but yl ) ben z amide 

OCH 3 



10 



15 




3.1 Synthesis of 2- ( 4-methoxypheny 1 ) -4- ( t- 
20 butyldimethylsi lyloxy )butyronitrile 

Prepare by the method of Example 1.1.1 using 4- 
methoxypheny lace ton it r ile and 1- ( t -butyldimethylsi lyloxy ) - 
2-bromoethane to give the title compound. 

2 5 3.2 Synthesis of 2- ( 4-methoxypheny 1 ) -4- f t- 
butvldimethy Is 1 lyloxy ) buty 1 amine 

Prepare by the method of Example 1.2 using 2-(4- 
met hoxyphenyl ) - 4- ( t -butyldimethylsi lyloxy )butyrcnitrile to 
give the title compound. 

30 

3.3 Synthesis of N- ( 2- ( 4-methoxypheny 1 ) -4- ( t - 
butyldimethylsi lyloxy) butyl) be nz amide 

Prepare by the method of Example 1.3 using 2-(4- 
methoxypneny 1 ) -4 - ( t-butyldimethylsilyloxy)butyiamme and 
35 benzoyl chloride to give the title compound. 

3.4 Synthesis of N-methyl-N- ( 2 - ( 4 -me thoxypnenvl ) -4- ( t- 
butvldimethvlsi lyloxy) butyl ) be nz amide 
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Prepare by the method of Example 1.4 using N-(2-(4- 
methoxyphenyl )-4 - ( t-butyldime thy Is i lyloxy ) butyl )benzamide 
to give the title compound. 

5 

3.5 Synthesis of N-methyl-N- ( 2- f 4-methoxyphenvl )-4- 
hydroxybutyl )benzamide 

Prepare by the method of Example 1,5 using N-methyl-N- 
( 2- ( 4-methoxyphenyl ) -4- ( t- 
10 butyldimethylsilyloxy )butyl )benzamide to give the title 
compound . 

3.6 Synthesis of N-methyl-N- ( 2- ( 4-methoxyphenyl )-4- 
methanesulf onylbutyl ) benzamide 

15 Prepare by the method of Example 1.6 using N-methyi-N- 

( 2- ( 4-methoxyphenyl ) -4-hydroxybutyl )benzamide and 
methanesulf onyl chloride to give the title compound. 

3.7 Synthesis of N-methy 1-N- ( 4- f 4- ( 1- f 4-f luorobenz vl ) -1H- 
20 benzoimidazol-2-yl )-4-hydroxypiperidin-l-yl )-2-( 4- 

methoxyphenyl ) butyl ) benzamide 

Prepare by the method of Example 1.7 using N-methyl-N- 
( 2- ( 4-methoxyphenyl ) -4-methanesulf onylbutyl ) benzamide and 
4-( l-{ 4-f luorobenzyl ) -lH-benzoimidazol-2-yl )-4-hydroxy- 
25 piperidine to give the title compound. 

PREPARATION 7 

Synthesis of 4- f 1- f 2- ( 5-hyd roxyme thylf ur-2-ylmethyl ) -4- f 1H- 
benz imidazole- 2 -car bony 1 ) piper id ine 

30 According to the method of P. G. McDougal, et al. r J. 

Org. Chem. , 51, 3388-3390 [1986), combine hexane washed 
sodium hydride (20 mmol ) and tet rahydrof uran (40 mL ) . 
Slowly add 2 , 5-f urandimethanol (20 mmol). After gas 
evolution ceases, add t-butyldimethylsilyi chloride (20 

35 mmol) and stir vigorously. After about 1 hour, pour the 
reaction mixture into diethyl ether and extract with a 
saturated aqueous solution of sodium carbonate, water, and 
then brine. Dry the organic layer over Na2SC>4, filter, and 
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evaporate in vacuo to give 5- ( t-butyidimethylsiiyloxy )methyi- 
2-hydroxymetnyif uran . 

Combine 1- ( t-butoxycarbonyl )-4-{iH-benzimidazoie-2- 
5 carbonyl Jpiperidine (10 mmol), 5-(t- 

but yldirae thy lsi ly loxy ) methyl -2-hydroxymethylf uran ( 10 
mmol), and t r ipheny lphosphine (10 nunol ) in tet ranydr of uran 
(100 mL). Add diethyl azodicarboxy late (10 mmol). After 
18 hours, evaporate the reaction mixture in vacuo to give a 

10 residue. Partition the residue between ethyl acetate and 
water. Separate the organic layer and extract with water 
and brine. Dry the organic layer over Na2SC>4, filter, and 
evaporate in vacuo to give a residue. Chromatograph tne 
residue on silica gel to give 1- ( t-butoxycarbonyl ) -4- ( 1- ( 5- 

1 5 ( t-bu tyldime thy Is ily loxy )methylfur- 2-y lmethyl ) -1H- 
benzimidazole-2-carbonyl Jpiperidine . 

Combine 1- ( t-butoxycar bonyl )-4- ( l-( 5- ( t- 
bu tyldime thy is ily loxy ) methyl fur -2-y lmethyl )-lH- 
benzimidazole-2-carbonyl Jpiperidine (7 mmol) and methanol 

20 (40 mL) . Add ammonium fluoride (42 mmol). Heat to reflux. 
After 20 hours, concentrate invacuoto give a residue. 
Combine the residue with water and dichloromethane . 
Separate the layers and extract the aqueous layer twice 
with dichloromethane. Combine the organic layers and dry 

25 over Na2S04, filter, and concentrate in vacuo to give l-(t- 
butoxycarbonyl )-4- ( 1- ( 5-hydroxymethy if ur- 2-y lmethyl ) -1H- 
benz imidazole- 2 -car bonyl Jpiperidine. 

Combine 1- ( t-butoxycarbonyl ) -4- ( 1- ( 5-hydroxymethy if ur- 
2-y lmethyl )- IK- ben z imidazole -2- car bonyl )piperidine (5 mmol ) 

30 and dioxane (25 mL ) . Slowly add a solution cf hydrochloric 
acid in dioxane {1.25 ml, 4 M, 5 mmol). After 45 minutes, 
add diethyl ether and evaporate invacuo to give a residue. 
Partition the residue between dichloromethane and saturated 
aqueous sodium bicarbonate solution. Separate the organic 

35 layer and extract with brine. Dry the organic layer over 
Na2SC>4, filter, and evaporate in vacuo to give the title 
compound . 
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EXAMPLE 4 

N-Methyl-N-( 4-( 4- f 1- ( 5-hydroxymethylf ur-2-y Imethyl ) -1H- 
benz imidazole ) -4-hydroxypiper idin-l-yl )-2- 
5 pheny 1 butyl ) benzamide 

CI 



10 



15 




4.1 Synthesis of N-methyl-N- ( 4- ( 4- ( 1- { 5-hydroxyme thvlf u r- 2- 
2q ylmethyl ) -IH-benz imidazole )-4-hydroxypiper idin-l-yl )-2- 

phenylbutyl ) ben z amide 

Prepare by the method of Example 1.7 using N-methyi-N- 

( 2- ( 3 , 4-dichlorophenyl ) -4 -me thanes ul fonyl butyl ) - 3 , 4 , 5- 

tr imethoxybenzamide and 4- ( 1- ( 5-hydr oxymethy 1 f u r - 2- 
25 ylmethyl ) -lH-benz imidazcle-2-carbony 1 Jpiperidine to give 

the title compound. 



35 
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EXAMPLE 5 

N-Methyl-N- ( 4-( 4- ( benz thiazole-2-ca rbonvl ) p :pe r i d i r.- 1 - y 1 ) - 
2 - ( 3 , 4-dichlorophenyl ) but vl ) ben z amide 
5 CI 



10 




15 5.1 Synthesis of N-methyi-N- ( 4- ( 4- ( benzthiazole- 2- 

car bony 1 )piperidin-l-yl)-2-(3,4- 

dichlorophenyl )buty 1 ) benzamide 

Prepare by the method of Example 2.7 using N-methyl-N- 

( 2- ( 3 r 4-dichlorophenyl ) -4-methanesulf onyl butyl ) benzamide 
20 and 4- ( benz thiazole-2-carbony 1 ) piper idine to give the title 

compound . 



25 



30 



35 
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EXAMPLE 6 

N-Methvl-N-f 4-( M hydr oxvd iphenylme thy 1 ) piper idir.-i-yl )-2- 
5 phenylbutyl ) benzamide 



10 




6.1 Synthesis of 2-phenyl-4- ( t- 
butyldimethylsilvloxy )butyronitr ile 

Prepare by the method of Example 1.1.1 using 
phenylacetonitrile and 1- { t-butyldimethylsilyloxy ) -2- 
bromoethane to give of the title compound, 

6.2 Synthesis of 2-phenvl-4- ( t- 
butyldimethvlsilyloxy ) butylamine 

Prepare by the method of Example 1.2 using 2-phenyl-4- 
f t-butyldimethylsilyloxy ) butyroni tr ile to give the title 
compound, 

6.3 Synthesis of N- ( 2-phenyl-4- ( t- 
butyldimethylsilyloxy ) butyl ) benzamide 

Prepare by the method of Example 1.3 using 2-pher.yl-4- 
( t-butyldimethylsilyloxy ) butylamine and benzoyl chloride to 
give the title compound. 

6.4 Synthesis of N-me thy 1 -N- f 2-oheny 1 -4- ( t - 
butvldimethylsilyloxy) butyl) benzamide 

Prepare by the method of Example 1.4 using N-(2-pnenyl- 
4-(t-butyidimethylsilyloxy)butyl) benzamide to give the 
title compound. 



6.5 Synthesis cf N-methv 1-N- f 2-pheny 1-4- 



hydroxvputyl ) benzamide 
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Prepare by the method cf Example 1.5 using N-rr.ethy i-N- 
( 2 -phenyl - 4- ( t-bu t ylcimethy Is l ly loxy ) but yi ) benzarr.ide to 
give the title compound. 

5 

6.6 Synthesis of N-methyl-N- ( 2-phenyl -4- 
rnethanesulf onylbutyl ) benzamide 

Prepare by the method cf Example 1.6 using N-methyl-N- 
( 2-phenyl -4-hydroxy butyl )benz amide and methanesulf onyl 
10 chloride to give the title compound. 

6.7 Synthesis of N-met hvl-N- ( 4- f 4- 

( hvdroxydiphenylmethvl ) piper idin-l-yl )-2- 
phenyl butyl ) benzamide 
15 Prepare by the method of Example 1.7 using N-methyi-N- 

( 2-phenyl-4-methanesulf onylbutyl ) benzamide and 4- 
( hydroxydiphenylmethyl )piperidine to give the title 
compound . 

20 EXAMPLE 7 

N-Methyl-N- ( 4- ( 4- ( 1- ( 4-f luorobenzy 1 ) -IH-benz imidazole- 2 - 

carbonyl)piperidin-l-yl)-2-(3,4- 

cimethoxypheny 1 ) butyl ) benzamide 



OCH 3 




7.1 Synthesis of 2- ( 3 , 4-dimethoxypheny 1 ) -4- ( t- 



butyldimethvlsilvloxy)butvronitrile 
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Prepare by the method of Example 1.1.1 using 3,4- 
dimethoxyphenylacetomtrile and l-(t- ^ 
bu t y ldimethylsilyloxy)-2-bromoethane to give ^ t..e 

5 compound. 



- -,, -hr-i" " f ?-p.4-dimethoxj 
hntvldimet hy Tsilvlexvlbutylamin e 

— — ^T^tn^^xample 1.2 using 2-(3 4 

k Hpnvn-4-(t-butyldimethylsilyloxy)butyronxtrile 
10 dimethoxyphenyl)-4 (z Dutyx 

to give the title compound. 

1 -, ,n hr-i- - ^-^.4-dimethoxyphenv r 

15 ""^p^V^^th^T Example 1.3 using 2 (3.4 

" d jL P yphenyl)-4- ( t-bu t yldimethyl 5 nyloxy) b utylam 1 ne and 

benzoyl chloride to give the title compound, 
^^sis.o l N-me,h Yl -N- ( 2- ( 3 , 4-^ rhn. yphenvI ) - 4- 

" Prepare by the rnethoTcTExample 1.4 using N (2 (3.4 
dimechoxyp h enyl)-4-(t- b utyldimethylsi:yloxy)bu,yl)ben Z amiae 

to give the title compound. 

25 T^SvntMsis^^ 

hvrirnxvbutvi )benzamide merhv -_ K . 

pTepIre by the method of Example 1.5 using N-methy. 
(2-(3r4-dimethoxyphenyl)-4-(t- ^ 
b ut y ldimethylsilyloxy)butyl)benzamide to give the titie 

30 compound. 

m o »h aneS ulfo "V' IH " , - v1 )henzamide _ 

^^7 by the me thod^f Example 1.6 using N-«netnyx-K- 

35 ( 2-(3,4-dimethoxy P henyl)-4-hydroxybut y :)ber.za m ide ana 
meth.nesulfonyl chloride to give the title ccnpound . 
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7.7 Synthesis of N-methyl-N- ( 4- ( 4- ( 1- ( 4-f lucroDenz vl ) -1K- 
ber.z imidazoie-2-carDonvl ) pi per idir.-l-vl ) -2- ( B , 4- 
dimethoxvphenyl ) butyl ) be nz amide 
5 Prepare by the method of Example 1.7 using N-methyi-N- 

{ 2 - ( 3 , 4 -dimethoxyphenyl ) -4-methanesulf onylbutyl ) be nz amide 
and 4- ( 1- ( 4- f luorobenzyl ) -lH-benz imidazole- 2- 
carbonyl )piperidine to give the title compound. 



10 EXAMPLE 8 

N-Methvl-N- ( 4- ( 4- ( 1- ( 4 - f luorobenzyl ) -lH-benz imidazole- ?- 
carbonyl ) piper idin-l-vl )-2-( benzo[ 1 , 3 ldioxol-5- 
y 1 ) butyl ) ben z amide 



15 



20 



25 




8.1 Synthesis of 2- f benzo [ 1 , 3 ldioxol-5-yl ) -4- ( t- 
butyldimethylsilvlcxy ) butyronit rile 

Prepare by the method of Example 1.1.1 using 
30 benzol 1 , 3 ]dioxol-5-yiacetonitr ile and l-(t- 

buty Idimethy Isily loxy ) - 2-br omoethane to give of the title 
compound . 



6.2 Synthesis of 2- ( benzo j 1 , 3 ] di oxol- 5-y 1 ) -4- ( t - 
3 5 butvldimethylsilyl ox v) butyl amine 

Prepare by the method of Example 1.2 using 2- 
( benzo[ 1 , 3 ] dioxol-5-yl ) -4- ( t- 
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butyldimethyl.ilyloxyjbutyronitrile to give the title 
compound . 

5 ». 3 Synthesis or N- 1 2 (Penzo^ — i 

h . 1 . v ^^orh Y ^ilvloxv)hnfyl)ben Z amid_e 

Prepare by the method of Example 1.3 using 2- 
(benzo[l,3]dioxol-5-yl)-4-(t- 

b utyldimethyl S ilyloxy)butylamine and benzoyl chloride to 
10 give the title compound. 

c MB , h »«i S of N - m ethvl^i2^fbon->n f1 ^1 ^ox°l-3-yl)-^- 

^-h„rvldimeth Y ^^Y^ x ^ b " rvnbenzamide 

Prepare by the method of Example 1.4 using N-(2- 

15 (benzo[l,3]dioxol-5-yl)-4-(t- 

butyldimethylsilyloxy)butyl)benzamide to give the tit.e 

compound . 

n . „. r ^;. . f M -^hvl-N f o-fhPnTnf1 f ^dioxol-5-Yl)zAz 

20 hydroxybu t-yl )benzamide ^ 

Prepare by the method of Example 1.5 using N-methyi-K- 
(2-( benzoi 1,3 ]dioxol-5-yl)-4-(t- 

butyldimethylsilyloxy)butyl)benzamide to give the title 
compound . 

n . thesis o f ^-^-w-^-tbenzoIl^ldiexol-S- jdmz 
mPthanesul fnnvlbuty T )benzarr,ide 

Prepare by the method of Example 1.6 using N-methy.-N- 
( 2-<benzo[i.3]dioxol-5-yl)-4-hydroxybutyl)benzamide anc 

30 methanesulfonyl chloride to give the title compour.c. 

o c r th,.i S of N-me ^ Yl -K- ( 4-(4-fl-(4-nnoroben 2 yl)-lH- 
K 0 ^^iri a2 ole-2-c^ rhnnvl)Piperidin-l-yl)-2- 
/Kon^n fl ^Idioxol- ^-Y 1 ) hn r Y n benzamide 
35 prepare by the method of Example 1.7 using N-methy.-N- 

( 2-(ber. Z o[l,3]dioxol-5-yl)-4-metnanesulfonylbutyl)Der.za^ae 

and 4 -(l-(4-fluorobenzyl)-lH-benzimidazole-2- 
carbonyljpiperidine to give the title compound. 
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EXAMPLE 9 

N-Methyl-N- ( 4- ( 4- ( 1- ( 4 - f 1 uo r oben z yl )-lH-benzimidazcle-2- 
5 carbcr.yl )piperidin-l~vl)-2-(naphth-2-yl)butyl) benzarrude 



10 



15 




F 



9.1 Synthesis of 2- ( naphth-2-yl ) -4- ( t- 
20 buty Idime thylsi lyloxy ) butyroni tr i le 

Prepare by the method of Example 1.1.1 using naphth-2- 
ylacetonitrile and l-( t-buty ldime thylsi lyloxy ) -2- 
bromoethane to give of the title compound. 

25 9.2 Synthesis of 2- ( napht h- 2-y 1 ) - 4- ( t - 
butvldime thylsi lyloxy) buty lamine 

Prepare by the method of Example 1.2 using 2-(naphth-2 
yl)-4-<t- buty ldime thylsilyloxyjbutyr or. itriie to give tne 
title compound. 

30 

9.3 Synthesis of N- ( 2- ( naphth-2-y I ) -4- ( t- 
butyldi me thylsi lyloxy) butyl) be nz amide 

Prepare by the method of Example 1.3 using 2-(naphth-2 
yl)-4-(t- butyldi me thylsiiyloxy)butylamine and benzoyl 
35 chloride to give the title compound. 

9.4 Synthesis of N-methy 1-N- f 2- ( naphth-2-y! ) -4- f t - 
butyldi me thvlsiiylcxy) butyl) be nz amide 
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Prepare by the method of Example 1.4 using N-(2- 
(naphth . 2 - y l)-4.(t.butyldimethylsilyloxy,butyl)benz to 

give the title compound. 

a s s ynthesis M - m pthvl-N-f?-fnaphth-2-yl)-4- 

hvaroxybu ^yl )benzamide 

Prepare by the method of Example 1.5 using N-methyl-N- 
( 2-(n ap hth-2-yl)-4-<t-butyld 1 methylsilyloxy)butyl)ben Z am 1 de 

10 to give the title compound. 

, fi P . r .H- e <c rf K-m e thv1-N-f?-(naphth-2-yl)-4- 
^Pthanesulf ^ylbutvDbenzamide 

Prepare by the method of Example 1.6 using N-methyl-N- 
15 ( 2-(naphth-2-yl)-4-hydroxybutyl)ben Z amide and 

methanesulfonyl chloride to give the title compound. 

n , c ^-^c nf N -methvl- M - f4-(4 -fl-(4-flnorobenzyl)-lH- 
u,„.-^..,m>-?- e .rbonv HPiP<»rid in-l-Yn-2-(napht.n-2- 

20 yl ) butyl )benz amide 

Prepare by the method of Example 1.7 using N-methyl-N- 
{ 2-(naphth-2-yl)-4-»ethanesulfonylbutyHben2anide and 4-(l- 
( 4-fluoroben2yl)-lH-benz l midazole-2-carbonyl)piperidine to 

give the title compound. 



25 



30 



35 
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EXAMPLE 10 

N-Methyi-N- (4-(4-(l-(4-flucrcbenzyi)-lK-benzimidazcle-2- 
5 carbonyl ) piper icin-l-vl ) -2- f 3 , 4-dichlorophenvl )butyl;-3,5- 
bis ( t r if luoromethyl ) benzamide 



2 0 10-1 Synthesis of N- ( 2- ( 3 , 4-dichlorophenyl ) -4- { t- 

buty ldimethylsilyloxy ) butyl ) -3 , 5- 
bis( trif luoromethyl ) benzamide 

Prepare by the method of Example 1.3 using 2- (3, 4- 
dichloropheny 1 ) -4 - { t-buty ldimethylsilyloxy ) butylamine and 
25 3 , 5-bis ( tr i f luoromethyl ) benzoyl chloride to give the title 
compound . 

10.2 Synthesis cf N-me thvl -N- ( 2- ( 3 , 4-dichlor ophenyl ) -4- ( t - 
butyldimethylsilyloxy)butyl)-3,5- 

3 0 bis ( trif luoromethyl ) benzamide 

Prepare by the method cf Example 1.4 using N- { 2 - f 3 , 4 - 
dichlorophenyl )-4-( t-butyldimethylsilyloxy)butyi)-3,5- 
bis ( t r i f luoromethyl ) benzamide to give the title compound. 

3 ^ 10.3 Synthesis of N-methyl-N- ( 2- { 3 , 4-dichlcrophenvl ) -4- 
hyd r ox v butyl ) -3 , 5-bis ( t r i f luoromethyl ) benzamide 

Prepare by the method cf Example 1.5 using N-methyi-N- 
{ 2- ; 3 , 4 -dichlorophenyl ) -4- f t-butyldimethyls i lyloxy ) butyl ) - 



10 



15 
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3 ,5-b 1 s(tri£luoromethyl)benzamide to gxve the title 

compound . 

i o 4 r-.. n t-Ko=i g r>f N-metnyl n 1^ Wi- . , 

l2 -(3,4-dichloioph.nyl)-4-hydto«ybutyl)-3,5- 
ii.ltrifl.orc-t.yl.b.n.-id. and «th.n..»lf onyl ehloriL 

10 to give the title compound. 

10 5 Synapsis of N-methyi N-f j 1 

^ , i .in» 0 le- ^"^^°i°" ri,,iH ' Yll " 2 ' |3r4 ' . . 

15 "^aTeiT^^^ 

{2 . (3 .4-dic h lorop h enyl)-4-met h .nesulfonylbutyl)-3.5 

t rifluoro».t h yl)b.n«.«id« and 4 -(l-(4-fl«orobenzyl)-lh 
b enziKidazoie-2-carbonyl)piperidine to give the title 

compound . 



20 



EXAMPLE 11 



N-Methvl- N-f 4-( 4- 



r . (py r^-2-vlmeth Y n- 1H-bpn7^idazole-2; 

-^n i mm ' i -•f1iinr~ir^*Y 1 P hpn Y nbutvl 

carbonvl)niperidi n -l-yl) l |j 

3,4, 5-tr 



imethoxybenzamide 



25 



och 3 



1 



CH 3 



30 





OCH3 



"OCH3 



35 



1 1 . : Synthesis o 



f 3-tri f lucromethvlphenv 



■ 4 ~ ' t ■ 



• Y ldiniethvifiilvloxv ) hn,, Y ronitrile 

Prepare by the method of Example 1.1.1 using 3- 
.rifluoromethylpnenylacetonitrile and l-(t- 
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bu tyldimethylsilyloxy ) -2-bromoethane to give the title 
compound . 

5 11.2 Synthesis of 2- ( 3-tr if luoromethylphenyl ) -4- ( t- 
put yldimethylsi lyloxy ) butvlamine 

Prepare by the method of Example 1*2 using 2-(3- 
tr if lucromet hyl phenyl )-4-( t- 

butyldimethylsilyloxy ) butyronit rile to give the title 
10 compound. 

11.3 Synthesis of N- ( 2- f 3- t r i f luoromethylphenyl ) -4- ( t- 
butyldimethylsilyloxv) butvl )-3 , 4 , 5-t r imethoxybenzamide 

Prepare by the method of Example 1.3 using 2- (3- 
15 tr if luoromethylphenyl ) -4-( t- 

butyldimethylsilyloxy Jbutylamine and 3,4,5- 
trimethoxybenzoyl chloride to give the title compound, 

11.4 Synthesis of N-methvl-N- ( 2- f 3-tr if luoromethylphenyl ) - 
20 4- ( t-butyldimethyls i lyloxy ) butyl ) -3 , 4 , 5-t rime thoxybenzamide 

Prepare by the method of Example 1.4 using N-(2-(3- 
t r if luoromethylphenyl ) -4- ( t-butyldimethylsi lyloxy ) butyl ) - 
3 , 4 , 5-tr imethoxybenzamide to give the title compound. 

2 5 11.5 Synthesis of N-methyl-N- ( 2- f 3-trif luoromethylphenyl ) - 

4- nydroxy butyl )-3 , 4 , 5- 1 r ime t hoxyber. zami de 

Prepare by the method of Example 1.5 using N-methyl-N- 
( 2- f 3-tr if luoromethylphenyl ) -4- ( t- 

but yldime thy Is i lyloxy ) butyl ) -3 , 4 , 5- tr imethoxybenzamide t c 
30 give the title compound. 

11.6 Synthesis of N-methv 1-N- ( 2- ( 3-t r i f luorome t hy lpheny I ) - 
4-methanesulf onyl butyl ) -3 , 4 , 5-t r imethoxybenzamide 

Prepare by the method of Example 1.6 using N-methyl-N- 

3 5 ( 2- ( 3-t r i f luoromethylphenyl ) -4 -hydroxy butyl ) -3 , 4 , 5- 

t r imethoxybenzamide to give the title compound. 
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10 



n 7 Svnthesi ? ^ W -m«thvl-N- f 4- ( 4- ( 1- ( pyr id-2-ylmethyl ) - 
TH-b e n 2 imid a ™T»-2-carbonv1 ) piper idi n-l-y 1 ) -2- ( 3- 
^ i fl !in ro me th v 1 r^"b"tvl)-l,4,S-tri m ethcx V Denza,ide 

Prepare by the method of Example 1.7 using N-raethyl-N- 
( 2 -( 3-trif luoromethylphenyl ) -4-methanesulf onylbutyl )-3 , 4 , 5- 
trimethoxybenzamide and 4-( 1- (pyrid-2-ylmethyl )-lH- 
benzimida2ole-2-carbonyl)piperidine hydriodic acid salt to 
give the title compound. 

EXAMPLE 12 

N-MPthvl-N-f4-<4-(l-(4-f inor 0 ben2Vl)-lH-ben Z imida20le-2- 
r a rhnnvn P iD e r^in-1-vn-2-frhien-2-vl)but Y l)-3 f 4 r 5- 

t r imethoxvbenzamide 



15 



20 




25 

i.2.1 Synthesis of 2-< thi pn-2-vl )-4-( t- 
htit yldimethylsilvloxvl butvronitrile 

Prepare by the method of Example 1.1.1 using thien-2- 
ylacetonitriie and 1- ( t-butyldimethyls ily loxy ) -2- 
30 bromoethane to give of the title compound. 

12.2 Synthesis of 2- ( thien-2 -vi )-4- ( t- 
hntvldimethylsilvloxy ) butvlamine 
Combine 2- < thien-2-yl ) -4- ( t- 
35 butyldimethylsilyloxy)butyronitrile (3.24 mmoi ) and 
ccbalt(II)chioride hexahydrate (1.54 g, 6.48 mmol) in 
methanol (50 mL) , While maintaining the temperature at or 
below 20°C with an ice-bath, add pcrtionwise sodium 



WO 97/30990 



-86- 



PC77US97/02239 



borohydride (2.17 g, 57 nunol). After the addition is 
complete, allow the reaction mixture to stand at ambient 
temperature for 18 hours. Evaporate the reaction mixture in 
5 vacuo to obtain a residue. Partition the residue between 
dichloronethane and a saturated aqueous solution of 
ammonium chloride. Adjust the pH of the aqueous layer to 
about 8 using a 1M aqueous solution of hydrochloric acid. 
Separate the layers and extract the aqueous layer several 
10 times with di chloromethane , combine the organic layers, dry 
over Na2S04, filter, and concentrate in vacuo to give the 
title compound. 

12.3 Synthesis of N- ( 2- ( thien-2-yl ) -4- ( t- 
15 but yldi methyls i lyloxy ) bu tyl ) -3 , 4 , 5- 1 rime thoxybenz amide 

Prepare by the method of Example 1-3 using 2-(thien-2- 
yl )-4- ( t-butyldimethylsilyloxy )butylamine and 3,4,5- 
t r imethoxybenzoy 1 chloride to give the title compound. 

2 0 12.4 Synthesis of N-methyl-N- ( 2- ( thien-2-yl )-4- f t- 

but yldimethylsi lyloxy ) butyl ) -3 , 4 , 5-t r imethoxybenzamide 

Prepare by the method of Example 1.4 using N- ( 2- ( thien- 
2-yl ) -4- ( t-butyldimethylsilyloxy ) butyl )-3 , 4 , 5- 
t r imethoxybenzamide to give the title compound. 

25 

12.5 Synthesis of N-methyl-N- ( 2- f th ien-2-yl ) -4- 
hydroxy butyl ) -3 , 4 , 5-t rime thoxybenz amide 

Prepare by the method of Example 1.5 using N-methyi-N- 
(2-(thien-2-yl)-4-(t-butyldimetnylsilyloxy)butyl)-3,4,5- 
30 t r imethoxybenzamide to give the title compound. 



12.6 Synthesis of N-methy 1-N- ( 2- ( - hien-2-yl } -4- 
methanesulfonylbutyl 3,4, 5-t rime . oxybenzamide 

Prepare by the method of Exam^e 1.6 using N-methyl-N- 
35 ( 2-(thien-2-yl)-4-hydroxybutyi)-3,4,5-tr imethoxy benzami de 
and methanesulf onyl chloride to give the title compound. 
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12.7 svnthesi* of N-methy i -k- f 4- < 4- f 1- f 4-f luorobenz vl ) -1H- 
■iri a2 ole-2-carbonvllpiDer idin-l-vl1-2-(thien-2- 



10 



be nz imi( 

yl ) butyl) -3 , 4 , 5-trimeth oxvbenzamide 

Prepare by the method of Example 1.7 using N-methyl-N- 
(2-{ thien-2-yl)-4-methanesulf onylbutyl )-3, 4, 5- 
trimethoxybenzamide and 4-( l-( 4-f luorobenzyl )-lH- 
ben2imidazole-2-carbonyl)piperidine to give the title 

compound . 

EXAMPLE 13 

N-MPth V l-N-(4-(4-{ l-(4-fluoro benzvl)-lH-benzimidazole-2- 
rprhQn yl)piDeridin-l-vn-2-( pvrid-3-yl)butyl)-3 f 4,5- 
tr imethoxybenz amide 

15 l\f ^ OCH 3 

,OCH 3 



20 



25 



30 



35 




13.1 Synthesis of 2- ( pvr id-3-y 1 ) -4- ( t- 
butyldimethylsilvloxy jbutyroni tr ile 

Prepare by the method of Example 1.1.2 using pyrid-3- 
ylacetonitrile and 1- ( t-butyldimethyls ily loxy ) -2- 
brorr.oethane to give of the title compound, 

13.2 Synthesis of 2- ( py r id-3-y 1 ) -4- ( t- 
bu t y Id ime thy Is il v loxy ) butyl amine 

Prepare by the method of Example 12.2 using 2-(pyrid-3- 
y i)-4-(t-butyldimethylsilyloxy)butyronitrile to give tne 
title compound. 
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13.3 Synthesis of N- ( 2- ( py r id-3-yl ) -4- ( t- 

but vld i methyls i 1 yloxy )butyl)-3,4, 5-t r imethoxybenzamide 

Prepare by the method of Example 1.3 using 2-(pynd-3- 
5 yl )-4-( t-butyldimethylsilyloxy Jbutylamine and 3,4,5- 
t r imethoxyben2oyl chloride to give the title compound. 

13.4 Synthesis of N-methyl-N- ( 2- ( pyr id-3-yl ) -4- ( t- 
butyldimethylsilyloxy ) bu ty 1 ) -3 , 4 , 5-t r imethoxy be nz amide 

10 Prepare by the method of Example 1.4 using N-(2-(pyrid- 

3-yl )-4-( t-butyldimethylsilyloxy) butyl )-3 ,4 , 5- 
tr imethoxyben2araide to give the title compound. 

13.5 Synthesis of N-methyl-N- ( 2- ( pyr id-3-yl ) -4- 
15 hydroxybutyl)-3 r 4, 5-t r imethoxy benz amide 

Prepare by the method of Example 1.5 using N-methyl-N- 
( 2- (pyr id- 3-yl) -4- (t-butyldimethylsilyloxy) butyl )-3, 4 ,5- 
t r imethoxybenzamide to give the title compound. 

20 13.6 Synthesis of N-methyl-N- ( 2- ( pyr id-3-yl ) -4- 
methanesulfonylbutyl)-3,4, 5-t r imethoxybenzamide 

Prepare by the method of Example 1.6 using N-methyl-N- 
(2-(pyrid-3-yl ) -4 -hydroxy butyl ) -3 , 4 , 5-t r imethoxybenzamide 
and methanesulf onyl chloride. Isolate by extraction using 

25 a saturated solution of sodium bicarbonate to give the 
title compound. 

13.7 Synthesis of N-methyl-N- ( 4-f 4- ( I - ( 4-f luor obenzy 1 } -1H- 
benzimidazole-2-carbonyl )piperidin-l-yl)-2-(pyrid-3- 

3 0 yl ) butyl ) -3 , 4 , 5-t r imethoxybenzamide 

Prepare by tne method of Example 1.7 using N-merhy 1-N- 
(2-(pyrid-3-yl) -4 -methanesulf onylbuty 1 ) -3 , 4 , 5- 
t r imethoxybenzamide and 4- ( 1- ( 4-f luor obenzy 1 ) -1H- 
benzimidazoie-2-carbonyl )piper idine to give the t ~e 

3 5 compound. 
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EXAMPLE 14 

w -Mp f h Y l-N-(4-(4-( ^-hpn2hvdrvlideneDiperidin-l-vl)-2- 
5 dichloroDhenvl)b »fyl )benzamide 

CI 



10 




14.1 Synthesis of N -methvl-N- ( 4- ( 4- ( 4- 
benzhvdrvlidene)piperidin -l-vl )-2-( 3, 4- 
dichlorophenyl Ibu tylibenzarcide 

Prepare by the method of Example 2.7 using N-methyl-N- 
( 2- { 3 , 4-dichlorophenyl ) -4-methanesulf onylbutyl ) benzamide 
and 4-benzhydrylidenepiperidine to give the title compound. 

EXAMPLE 15 

N-Methvl-N-(4-(4-(lH-benzimidazole-2-ca rbonvnpiperidir.-l- 
vll-2-(3, 4-dichlorophenvl ) but vl ) - 3 . 4 , 5-t r imethoxybenzamide 



25 



30 




15.1 Synthesis of N- ( 2-f 3 , 4-c ichlcrophenyl )-4- ( t- 
h ;: ryldimethvlsilvloxy) buty l )-3. 4, 5-t r imethoxybenzamide 
Prepare by the method of Example 1.3 using 2- { 3,4- 
dichlorophenyl)-4-( t-butyidimethylsilyloxy jbutylaroine and 
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3 , 4 , 5-tr imethoxybenzoyl chloride to give the title 
compound . 

5 15.2 Synthesis of N-methyl-N- { 2- ( 3 , 4-dichlor ophenyl ) -4- t : - 
bu tyldime thy Is ilvloxv) butyl ) - 3 , 4 , 5-tr imethoxybenzamide 

Prepare by the method of Example 1.4 using N-(2-(3,4- 
di chlo r ophenyl ) -4- ( t-butyldimethylsilyloxy )butyl)-3,4,5- 
tr imethoxybenzamide to give the title compound. 

10 

15.3 Synthesis of N-methyl-N- ( 2- ( 3 , 4-dichlorophenyl )- 4 - 
hvdroxy butyl ) - 3 , 4 , 5-trimethoxybenzamide 

Prepare by the method of Example 1.5 using N-methyl-N- 
( 2- ( 3 , 4-dichlor ophenyl ) -4- ( t-butyldimethylsilyloxy ) butyl ) - 
15 3, 4, 5-trimethoxybenzamide to give the title compound. 

15.4 Synthesis of N-methyl-N- ( 2- ( 3 , 4-dichloropheny 1 ) -4- 
methanesulf onylbutyl )-3 , 4 , 5- 1 r imethoxybenzamide 

Prepare by the method of Example 1.6 using N-methyi-N- 
2 0 ( 2- ( 3 , 4-dichlor ophenyl )-4-hydroxybutyl ) -3, 4 , 5- 

tr imethoxybenzamide and methanesulf onyl chloride to give 
the title compound. 

15.5 Synthesis of N-methyl-N- ( 4- ( 4- ( lH-benz imidazole- 2- 
2 5 car bony 1 ) piper id in-l-yl )-2-( 3 , 4-dichlorophenyl ) butyl ) - 

3,4, 5-tr imethoxybenzamide 

Prepare by the method of Example 1.7 using N-methyl-N- 
( 2- ( 3 , 4-dichlor ophenyl ) -4-met hanesu If onylbutyl ) -3 , 4 , 5- 
t r imethoxybenzamide and 4- ( iH-benzimidazole-2- 
30 carbonyl ) piper idine hydriodic acid salt to give the title 
compound . 



35 
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EXAMPLE 16 



M -Ma^hv^-Kl-/ 4-(4-(lH-hPn2imidazole-2 -carbo nvl) piper idin- 
5 yl )-2-( 3,4-dichlorop hgn V nbutyl)benzamide 

CI 



10 



15 



20 





16.1 Synthesis of N-methvl-N- f 4- H- ( lH-benz im idazole-2- 
carbonvl ) piper idin-l-vl ) -2- ( 3,4- 
dichlorophenvl )butvl ^ben zamide 

Prepare by the method of Example 1.7 using N-methyl-N- 
( 2- ( 3 , 4-dichlorophenyl )-4-methanesulf ony lbutyl ) benzamide 
and 4-(lH-benzimidazole-2-carbonyl)piperidine hydriodic 
acid salt to give the title compound. 



25 



30 



35 



EXAMPLE 17 

N-Methyl-N-f 4-(4-f l-( 2- (morphol in-4 -vll ethyl )-lH- 
benzimidazole-2-carbonvl jpj per idin-l-yl ) -2- ( 3, 4- 
dichlorophenvl)butvl)-3,4,5-tr imethoxybenzarTiide 




I 
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1~M Synthesis of N-methyi-N- ( 4-( 4-( 1- ( 2- (morpholiri-4- 
vl ) ethyl ) -lH-benz imidazole- 2-carbonvl )piperidin-l-vI)-2- 
( 3 , 4-dichlorcphenyl ) butyl )-3 , 4 , 5-t r lmethoxy benzamide 
5 Combine N-me thyl-N- ( 4- ( 4- ( lH-benzimidazoie-2- 

carbonyl ) piper idin-l-yl )-2-( 3 , 4-dichlorophenyl ) bu tyl ) - 
3 , 4 , 5-tr imethoxybenzamide (0.70 mmol) and 4-(2- 
chloroethyl Jmorpholine hydrochloride (0.84 mmol), and 
potassium carbonate (3.36 mmol) in acetone (10 mL) , water 

10 (4 mL), and dichloromethane (5 mL) . Heat to reflux. 

After 20 hours, cool to ambient temperature and concentrate 
the reaction mixture in vacuo and dilute with ethyl acetate. 
Extract with saturated aqueous ammonium chloride solution, 
water, saturated aqueous sodium bicarbonate solution, and 

15 saturated aqueous sodium chloride solution. Dry the 

organic layer over MgSC^, filter, and concentrate in vacuo to 
give the title compound. 



20 



EXAMPLE 18 

N-Methyl-N-(4-(4- ( l-( 3-ethoxycar bonvlpropy 1 ) -1H- 
benz imidazole- 2-carbonyl ) piper idin-l-yl ) -2- ( 3 , 4- 
dichlorophenyl ) butyl ) benzamide 



25 



30 




C0 2 CH 2 CH 3 



35 



18.1 Synthesis of N-methyl-N- ( 4- ( 4- ( 1- ( 3- 
et h vox year bony Id ropy 1 ) -IH-benz imidazole- 2- 
carbonyl ) piper id in-l-yl ) -2- ( 3 , 4- 
dichlorophenvl ) butyl ) benzamide 
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Combine N-methyl-N- ( 4- ( 4- ( lH-benzimidazole-2- 
carbony 1) piper idin-l-yl) -2- ( 3,4- 

dichlorophenyl)butyl)benzamide (1.35 mmol), ethyl 4- 
bromobutyrate (5.4 mmol), and potassium carbonate (2.24 g, 
16.2 mmol) in 13/1 acetone/water (25 mL) . Heat to reflux. 
After 38 hours, cool to ambient temperature and dilute wit 
ethyl acetate. Extract with saturated aqueous ammonium 
chloride solution and saturated aqueous sodium chloride 
solution. Dry the organic layer over MgSCU , filter, and 
concentrate invacuo to give the title compound. 



EXAMPLE 19 

N-MPthvl-N-f4-(4-<l-(4-met hoxvcarbonvlbenzyl)-lH- 
15 benzimidazole-2-carb o nvl)piperidin-l-vl)-2-(3 r 4- 
dichlorophenvl ) butyl lbenzamide 



CI 




C0 2 CH 3 

19.1 Synthesis of N-methyl- N- ( 4- ( 4- ( 1- ( 4- 
methoxycarbonylbenzvl ) -lH-benz imidazole- 2- 



carbonyl 1 piper idin-l-yl ) -2-( 3 , 4- 
dichlorophenyl )butvl Ibenzamide 

Combine N-methyl-N- ( 4-( 4-( lH-benzimidazole-2- 
car bony 1 ) piper idin-l-yl ) -2- ( 3, 4- 

dichlorophenyl ) butyl ) benzamide (1.69 mmol), methyl (4- 
bromomethyl)benzoate (1.55 g, 6.76 mmol), and 1,8- 
diazabicyclo!5.4.0]undec-7-ene (2.06 g, 13.52 mmol) in 
acetonitrile (20 mL) . Heat to reflux. After 72 hours, 



WO 97 30990 



-94- 



PCI/US97/02239 



dilute tne reaction mixture with ethyl acetate and extract 
three times with saturated aqueous ammonium chloride 
solution, saturated aqueous sodium bicarbonate solution, 
5 water, and saturated aqueous sodium chloride solution. Dry 
the organic layer over Na2S04, filter, and concentrate in 
vacuo to give the title compound. 



EXAMPLE 2 0 

10 N-Methvi-N- ( 4- ( 4- ( l-( 4 -car boxybenzyl ) -lH-benz imidazole- 2 - 
car bony l)piperidi n-l-yl)-2-( 3,4- 
di chloropneny 1 ) butyl ) be nz amide 

CI 



15 



20 




C0 2 H 

25 

20.1 Synthesis of N-methy i-N- ( 4- ( 4- ( 1- ( 4 -car boxybenzyl ) -1H- 
benz imidazole- 2-carbonvl )piperidin-l-yl)-2-(3,4- 
dichior opnenyl ) but yl ) ben z amide 

Comb: ne N-methyl-N- ( 4- ( 4- ( 1- ( 4-methoxycarbonyloenzy 1 ) - 

3q 1 H - ben z imidazole- 2-carbonyl )piperidin-l-yl)-2-(3,4- 

d i chloropneny 1 ) butyl ) ben z amide (0.92 mmol ) and lithium 
hydroxide hydrate (0.12 g # 2.75 mmol) in 4/1 
te t rahydrof uran/water (45 mL) . After 72 hours, dilute the 
reaction mixture with water and evaporate invacuo to remove 

3^ most cf the tet rahydrof uran . Acidify to pK 2 using 1 M 

hydrochloric acid solution. Extract with three times with 
ethyl acetate. Dry the combined organic layers over Na2S04- 
filter, and concentrate invacuo to give the title compound. 
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W -MPt.h yl-N-(4-(^ ! 1 -f ? -^ hvQXVethvI 
r^rhnn yl )piper idin-l-vl)-2'( 3 f 4^ 
5 d ichloroph pn Y l)butvl)ben2amide 



10 



15 



20 



25 



EXAMPLE 21 

1 TJ-hpn^ imidazole- 2- 



30 





71.1 Svnthes^ of N-methv l -w- f 4- f 4- ( 1- f ?-e thyoxyethvl ) -1H- 
henzimida2ole-2-car bonvHDiperidin-l-Yl)-2-(3 f 4- 

dichlorophenyl ) butyl ) be nzamide 

Combine N-methyl-N- ( 4- ( 4- ( lH-benzimidazole-2- 
carbonyl ) piper idin-l-yl )-2-( 3 , 4- 

dichlorophenyl)butyl)benzanude (1.36 mmol), 2-chloroethy 1 
ethyl ether (0.59 g, 5.44 mmol), and 1,8- 
diazabicyclo[5.4.0]undec-7-ene (1.66 g, 10.9 mmol) in 
acetonitrile (16 mL) . Heat to reflux. After 18 hours, 
cool to ambient temperature and dilute the reaction mixture 
with ethyl acetate. Extract twice with saturated aqueous 
solution of ammonium chloride, 5% aqueous solution of 
sodium bicarbonate, water, and saturated aqueous solution 
of sodium chloride. Dry the organic layer over Na 2 S0 4 , 
filter, and concentrate in vacuo to give the title compound. 



35 
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PREPARATION 8 

Synthesis of 4- ( 1- ( f ur-2-ylmethy 1 ) - 1 H- be nz imidazole- 2- 
5 carbonyl ) piper idine 

Combine 1- ( t-butoxycarbonyl )-4- ( lH-ber.z imidazole- 2- 
carbonyl ) piper idine (1.16 mmol), furfuryl alcohol (0.10 mL, 
1.16 mmol), and t r iphenylphosphine (0.33 g, 1.28 mmol ) in 
tetrahydrof uran (5 mL). Add diethyl azodicarboxylate {0.20 

10 mL, 1.28 mmol). After 18 hours, evaporate the reaction 
mixture in vacuo to give a residue. Partition the residue 
between ethyl acetate and water. Separate the organic 
layer and extract with water and saturated aqueous sodium 
chloride solution. Dry the organic layer over Na2SO<, 

15 filter, and evaporate in vacuo to give the title compound. 
Chromatograph the residue on silica gel eluting with 5% 
acetone/dichloromethane to give 1- ( t-butoxycar bonyl ) -4- ( 1- 
( f ur-2-ylmethyl )-lH-benz imidazole- 2 -carbonyl )piperidine. 
Cool l-( t-butoxycarbonyl )-4- ( 1- ( f ur-2-y lme thyl ) -1H- 

20 benzimidazole-2-carbonyl Jpiperidine (1.0 mmol), and 

dichloromethane (5 mL) . Slowly add a cold solution of 
tr if luoroacetic acid (1 mmol) in dichloromethane (2 mL). 
After 15 minutes, partition the reaction mixture between 
dichloromethane and saturated aqueous sodium bicarbonate 

25 solution. Separate the organic layer and extract with 
brine. Dry the organic layer over Na2S04, filter, and 
evaporate invacuo to give the title compound. 



30 



35 
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EXAMPLE 2 2 

N-Methyl-N-( 4-( 4-( 1- ( f ur-2-ylmethyl ) -1H- ben z imidazole- 2- 
car bony I ) piper idin-l-yl )-2-phenylbutvl ) be n2 amide 



10 




15 22.1 Synthesis of N-me thyl-N- ( 4- f 4- f 1- ( f ur-2-ylmethyl ) -1H- 

benzimidazole-2-carbonyl )piperidin-l-yl)-2- 

phenyl butyl ) be nz amide 

Prepare by the method of Example 1.7 using N-methyl-N- 

( 2-phenyI-4-methanesulf onyl butyl ) benz amide and 4 - { 1- ( fur -2 
2 0 yimethyl ) -lH-benz imidazole- 2-car bony 1 )piperidine to give 

the title compound. 



PREPARATION 9 
Synthesis of 4- ( 1- ( 2- ( f ur-2-ylme thoxy ) ethyl ) -1H- 

2 5 ben zimicazcle-2-car bony 1 ) piper id ine 

Combine furfuryl alcohol (1 mL, 11.6 mmol) and 
tetrahydrof uran (20 mL ) • Add portionwise sodium hydride 
(0.57 g, 60% in oil, 14 mmol). After gas evolution ceases 
add ethyl bromoacetate (1.3 mL, 11.7 mmol). Heat to 

30 reflux. After 2.5 hours cool to ambient temperature. 
After 18 hours, partition the reaction mixture between 
ethyl acetate and water. Separate the aqueous layer and 
extract twice with ethyl acetate. Combine the organic 
layers and extract with saturated aqueous sodium chloride 

35 solution, dry over Na 2 S0 4 , filter, and concentrate in vacuo 
to give a residue. Chroma tograph the residue on silica ge 
eiutmg with 1% ethyl acetate/di chlorome thane to give ethy 
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fur-2-yimethoxyacetate : Ff=0.62 (silica gel, 5% ethyl 
acetate/dichloromethane) . 

Combine ethyl 2-f ur - 2-y lmethoxyacea te (1.2 g, 6.5 mmol) 
5 and tet rahydrof uran (10 mL). Cool in an ice-bath. Add 
dropwise a solution of lithium aluminum hydride (8.0 mL , 
1.0 M in THF , 8.0 mmol). After 2 hours, add water (0.3 
mL), add 15% sodium hydroxide solution (0.3 mL), and add 
water (0.9 mL) . Stir vigorously. After 15 minutes, filter 

10 the reaction mixture and dry the filtrate over Na2S0 4 , 
filter, and concentrate in vacuo to give a residue. 
Chromatograph the residue on silica gel eiuting with 2% 
ethyl acetate/dichloromethane to give f ur -2-ylmethyl 2- 
hydroxyethyl ether: R f =0.22 (silica gel, 5% 

15 acetone/dichloromethane ) . 

Combine 1- ( t-butoxycarbony 1 ) -4- ( lH-benz imidazole- 2- 
carbonyl )piperidine (1.71 g, 5.2 mmol), f ur-2-y lmethy 1 2- 
hydroxyethyl ether (0.74 g, 5,2 mmol), and 
triphenylphosphine (1.67 g, 6.4 mmol) in tetrahydrof uran 

20 ( 20 mL). Add diethyl azodicar boxylate (1.0 mL, 6.35 mmol). 
After 21 hours, evaporate the reaction mixture invacuo to 
give a residue. Chromatograph the residue on silica gel 
eiuting with 5% acetone/dichloromethane to give i-(t- 
butoxycarbonyl )-4-( 1- ( 2-f ur-2-ylmethoxy-ethy 1 ) -1H- 

25 benzimidazole-2-carbonyi )piper idine: Rf=0.30 (silica gel, 5 
acetone/dichloromethane) . 

Combine 1- ( t-butoxycar bony 1 ) -4-( 1- ( 2-f ur- 2-ylmet hoxy- 
ethyl ) -IK-benz imidazole- 2 -car bony 1 ) piper id ine (1.0 mmol ) 
and dioxane (10 mL) . Cool in an ice bath. Slowly add a 

30 solution of hydrochloric aicd in dioxane (0.25 mL, 4 M, 1.0 
mmol). After 45 minutes, dilute the reaction mixture witn 
dichioromethane and extract with saturated aqueous sodium 
bicarbonate solution. Separate the organic layer and 
extract with brine. Dry the organic layer over Na2S0 4 , 
35 filter, and evaporate invacuo to give the title compound. 
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EXAMPLE 2 3 



N-Methyl-N-( 4-( 4-( l-( 2-f fur- 2-ylmethoxy ) ethyl |-1H- 
benz imidazole- 2-ca r bonyl ) piper idin-l-yl )-2- 
5 phenylbutvl )benzamide 



10 




15 



23.1 Synthesis of N-methyl-N- ( 4- f 4- ( 1- ( f ur-2-ylme thy 1 ) - 1H- 
benzimidazole-2-carbonyl ) piper idin-l-y 1 ) -2- 
20 phenylbutyl )benzamide 

Prepare by the method of Example 1.7 using N-methyl-N- 
( 2-phenyl-4-methanesulf onyi butyl ) benzamide and 4- ( 1- ( 2- 
( fur- 2-ylmethoxy ) ethyl )-lH-benz imidazole- 2- 
carbonyl)piperidine to give the title compound. 



Synthesis of 4- ( 1- ( 2-allyloxy ethyl ) -lH-benz imidazole- 2- 
carbonyl jpiperidine 

Combine allyl hydroxyethyl ether (1.02 g, 10 itlt.oI) , and 

30 di isopropylethyiamine (4.0 mL , 23 mmol ) , and 

dichloromethane (20 mL). Cool in an ice-bath. Add 
dropwise, methanesulf onyl chloride (1.0 mL, 13 mmol). 
After 1.5 hours, extract the reaction mixture with 1 M 
aqueous hydrochloric acid solution, saturated aqueous 

35 sodium bicarbonate solution, and saturated aqueous sodium 
chloride solution. Dry the organic layer over Na2S0 4 , 
filter, and evaporate invacuc to obtain allyl 



25 



PREPARATION 10 
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methanesulf onylethyl ether: Rf=0.80 (silica gel, 20% ethyl 
ace ta te/d i chlorome thane ) . 

ComDine l-( t - bu t oxy car bony 1 ) -4- ( 1H- ben z imidazole- 2- 
5 carDonyl )p:per idine (1.87 g, 5.68 mmcl } , allyl 

methanesulf onylethyl ether (1.83 g, 10.1 mmol), and 
potassium carbonate (1.60 g, 11.5 mmol) in acetone (21 mL) 
and water (7 mL). Heat to reflux. After 18 hours, 
concentrate the reaction mixture in vacuo to remove most of 

10 the acetone. Partition the concentrated reaction mixture 
between ethyl acetate and water. Separate the aqueous 
layer and extract three times with ethyl acetate. Extract 
the combined organic layers with saturated aqueous sodium 
chloride solution. Dry the organic layer over Na 2 S04, 

15 filter, and evaporate in vacuo to obtain a residue. 

Chromatograph the residue on silica gel eluting with 15% 
ethyl acetate/dichloromethane to give 1- ( t-butoxycar bony 1 ) - 
4-( l-( 2 -allyl oxy ethyl ) -IH-benz imidazole- 2- 
carbonyl )piperidine: Rf=0.48 (silica gel, 20% ethyl 

20 acetate/dichloromethane) . 

Combine 1- ( t -bu t oxy car bony 1 ) -4- ( 1- { 2 -allyl oxy ethyl ) -1H- 
benzimidazole-2-carbonyl ) piper idine (1.0 mmol ) and dioxane 
(3 mL). Add a solution of hydrochloric acid in dioxane (4 
mL, 4 M, 16 mmol). After 30 minutes, partition the residue 

25 between ethyl acetate and saturated aqueous sodium 

bicarbonate solution. Separate the organic layer and 
extract with saturated aqueous sodium chloride solution. 
Dry the organic layer over Na2SG4, filter, and evaporate in 
vacuo to give the title compound. 

30 
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EXAMPLE 24 

,. M ^ h vl . N . U - ^-p-r2^1IvloxV^hyl)-lH-ben2imidazole-2- 
hnn yl^ioer ^^-l-vn^-phPnyl butyl )ben 2 amide 



car 




24 



c^hPsis of N-met Hyl-K-M-f4^(1-f?^ny1oxvethyl)-lH- 
hPr^midazole-2^r arbonvl)piPfiridin-l-yl)-2- 

phenylbutvl )benzamide 

Prepare by the method of Example 1.7 using N-methyl-N- 
(2-phenyl-4-methane5ulfonylbutyl)benzamide and 4-(l-(2- 
allyloxyethyl)-lK-benzxmidazole-2-carbonyl)piperidine to 

give the title compound. 

2 5 PREPARATION 11 

^thP.is of 4-(l-f?-(3,3-dime thylallvloxy)ethyl)-lH- 
ben2inida2Qle-2-carb onvl 1 piper idine 

Prepare by the method of Preparation 10 using 3-methyl 
2-butene hydroxyethyl ether. 

30 



35 
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EXAMPLE 2 5 

N-Metr.yl-N- (4-(4-(l-(2-(3, 3 -dine thylal 1 vloxy ) ethyl ) -1H- 




25.1 Synthesis of N-met hyl-N- ( 4- f 4- ( 1- ( 2- ( 3 , 3- 

dimethylallyloxy)ethyl)-lH-benzimidazole-2- 

car bony 1 )piperidin-l-yl ) -2-phenyl butyl jbenzamide 

Prepare by the method of Example 1.7 using N-methyl-N- 
( 2-phenyl-4-methanesulf onyl butyl ) benzamide and 4- ( 1- { 2- 
( 3, 3-dimethylallyloxy ) ethyl ) -1H- ben z imidazole- 2- 
carbonyl )piperidine to give the title compound. 

EXAMPLE 26 

N-Met hyl-N- ( 4- ( 4- f IH-benz imidazole- 2 -car bony 1 ) piper idin-1- 
yl )-2* ( 3-chloropheny 1 ) butyl )-3, 4 , 5- 1 rime thoxyber.z amide 



30 



35 




26.1 Synthesis of 2- ( 3-chlor opheny I ) -4- f t- 
butyldimetnylsilyloxy)butyronitrile 
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Prepare by the method of Example 1.1.1 using 3- 
chlorophenylacetonitr ile and 1- ( t-buty Idimethylsi ly loxy ) - 2- 
bromoethane to give the title compound. 

5 

26.2 Synthesis of 2- f 3-chlorophenyl )-4-( t- 
butvldimethylsilvloxy ) butvlamine 

Prepare by the method of Example 1.2 using 2-(3- 
chlorophenyl ) -4- ( t-buty ldime thy Is ily loxy ) butyronit rile to 
10 give the title compound. 

26.3 Synthesis of N- ( 2- ( 3-chlorophenyl )-4- ( t- 
butvldimethylsilvloxy ) butyl )-3, 4 , 5-t r imethoxybenzamide 

Prepare by the method of Example 1.3 using 2-(3- 
15 chlorophenyl ) -4- ( t-buty ldime thy is ily loxy ) but ylamine and 
3,4,5-trimethoxybenzoyl chloride to give the title 
compound. 

26.4 Synthesis of N-methyl-N- f 2- [ 3-chlorophenyl ) -4- ( t- 
20 butyldimeth vis ily loxy ) butyl )-3 ,4 , 5-trimethoxybenzamide 

Prepare by the method of Example 1.4 using N-(2-(3- 
chlorophenyl ) -4-( t-butyldimethylsilyloxy ) butyl ) -3 , 4 , 5- 
t r imethoxybenzamide to give the title compound. 

2 5 26 . 5 Synthesis of N-met hyl-N- ( 2- ( 3-chlorophenyl ) -4- 
hydroxy butyl ) -3 , 4 , 5-t r imethoxybenzamide 

Prepare by the method of Example 1.5 using N-methyl-N- 
( 2- ( 3-chlorophenyl ) - 4- ( t-butyldimethyisi ly loxy ) butyl ) - 
3 , 4 , 5-t r imethoxybenzamide to give the title compound. 

30 

26.6 Synthesis of N-methyl-N- ( 2- ( 3-chlorophenyl ) -4- 
methanesulf onylbutvl ) -3 , 4 , 5-t r imethoxybenzamide 

Prepare by the method of Example 1.6 using N-methy i-N- 
( 2 - ( 3-chlorophenyl ) -4-hydroxybutyl ) - 3 , 4 , 5- 
35 tr imethoxybenzamide to give the title compound. 
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26.7 Synthesis of N-methvl-N- f 4- ( 4- ( IK-benz lmi dazol e- 2- 
car bony 1 )piper idin-l-yl ) -2- ( 3-chlor cpher.vl )butvl)-3,4,5- 
t r imethoxybenzamide 
5 Prepare by the method of Example 1.7 using N-methyi-N- 

( 2- ( 3-chlorophenyl ) -4 -methanes alf onyl butyl ) -3 , 4 , 5- 
t r imethoxybenzamide and 4- { lK-benzimidazole-2- 
carbonyl ) piper idine hydriodic acid salt to give the title 
compound . 

10 

EXAMPLE 27 

N-Methyl-N-f 4 - ( 4- ( 1- f 2-ethyoxyet hy 1 ) -lH-benz imidazole- 2- 
car bony 1 )piperidin-l-yl )-2-( 3-chlorophenyl ) butyl ) -3 , 4 , 5- 
t r imethoxybenzamide 




27.1 Synthesis of N-methyl-N- f 4- ( 4- ( 1- f 2-ethyoxyet hyl ) -1H- 
benz imidazole-2-carbonyl )piperidin-l-vl)-2-(3- 
chlorophenyl ) butyl ) -3 , 4 , 5-tr imethoxybenzamide 

Prepare by the method of Example 21.1 using N-methyl-N- 
( 4- ( 4- ( 1 H-benz imidazole- 2 -carbonyl )piperidin-l-yl)-2-{3- 
chlorophenyl ) butyl ) -3 f 4 , 5-tr imethoxybenzamide and 2- 
chloroethyl ethyl ether to give the title compound. 



35 
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EXAMPLE 28 

^^ hvl , N . ( 4-f4-(lH- b ^n^midazole-2-carbon Y l)piperidin-l> 
5 vn- 2 M4-chlornnhPnvl)butv i ) ^ r ^ 5 - t r ime t hox y be n zami de 

CI 



10 




t)CH 3 




15 

?R.l Synthesis of 2- { 4-ch lorophenvl ) -4* ( t- 
but yldimethylsilvloxy )b utvronit rile 

Prepare by the method of Example 1.1.1 using 4- 
chlorophenylacetonitrile and l-( t-butyldxmethy isilyioxy ) -2 
20 bromoethane to give the title compound. 

2R.2 Synthesis of 2- f 4- chloropheny 1 ) -4- ( t- 
butyldimethylsilvloxy )butvlamine 

Prepare by the method of Example 1.2 using 2- (4- 
25 chlorophenyl)-4-(t-butyldimethylsilyloxy)butyronitrile tc 

give the title compound. 

28.3 Synthesis of N- ( 2- ( 4-chloropheny 1 ) -4- ( t- 
hntvldimethvlsilv^ Y^Y 1 > -3 . 4 . 5-t r ime tboxybenzamide 
30 Prepare by the method of Example 1.3 using 2-(4- 

chlorophenyl)-4-{ t-butyldimethylsily ioxy ) butylamme and 
3,4,5-trimethoxybenzoyl chloride to give the title 
compound . 

35 28.4 Synthesis of N-methvl-N- ( 2 - ( 4-chloropheny 1 ) -4- ( t - 
hiitvldimetnvlsilvloxv)butvl) -3.4,5>trimethoxyber.zaTr.ide 
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Prepare by the method of Example 1.4 using N-(2-(4- 
chlorophenyl )-4-(t-bu tyl cine thy Isilyioxy) butyl )-3, 4,5- 
tr imethoxybenzamide to give the title compound. 

5 

28.5 Synthesis of N-methyl-N- f 2- f 4-chlorophenvl ) -4- 
.hydroxy butyl ) -3 , 4 , 5- 1 r imethoxybenzamide 

Prepare by the method of Example 1.5 using N-methyi-N- 
( 2-( 4-chlorophenyl )-4-( t -bu t y Id i me thy Isilyioxy) butyl )- 
10 3 , 4 , 5-t r imethoxybenzamide to give the title compound. 

28.6 Synthesis of N-methyl-N- ( 2- ( 4 -chlorophenyl ) -4- 
methanesulf onylbutyl )-3, 4, 5-t r imethoxybenzamide 

Prepare by the method of Example 1.6 using N-methyl-N- 
15 ( 2-( 4-chlorophenyl ) -4-hydroxybut yl )-3, 4 , 5- 

tr imethoxybenzamide to give the title compound. 

28.7 Synthesis of N-methyl-N- (4-(4-(lH-benzimidazoIe-2- 
carbonyl ) piper idin-l-yl ) -2- ( 4-chlorophenyl )butyl)-3,4,5- 

2 0 t r imethoxybenzami de 

Prepare by the method of Example 1.7 using N-methyl-N- 
( 2- ( 4-chlorophenyl ) -4-methanesulf onyl butyl ) -3 r 4 , 5- 
tr imethoxybenzamide and 4- < lH-benzimidazole-2- 
carbonyl ) piper idine hydriodic acid salt to give the title 

2 5 compound. 



30 



35 
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EXAMPLE 29 

N-Methyl-N- f 4- ( 4- ( 1- f 2-ethyoxye thy 1 ) -lH-benz imidazole- 2 ■ 
car bony 1 ) piper idin-l-yl ) -2- ( 4-chior ophenvl )butyl)-3,4,5- 
5 t r imethoxybenzamide 

CI 



10 



15 



20 




29.1 Synthesis of N-methyl-N- f 4- ( 4- ( 1- ( 2-ethyoxyethyl ) -1H- 
benz imidazole-2-carbonvl ) piper idin-l-yl ) -2- ( 4- 
chlorophenyl )butyl)-3,4,5-tr imethoxybenzamide 

Prepare by the method of Example 21.1 using N-methyl-N- 
( 4- ( 4- ( lH-benzimidazole-2-carbonyl )piperidin-l-yl)-2-{4- 
chlorophenyl )butyl)-3,4,5-tr imethoxybenzamide and 2- 
chloroethyl ethyl ether to give the title compound. 



25 EXAMPLE 30 

N-Methyl-N- (4-(4-flH-benz imi dazole- 2 -car bonyl )piperidin-l- 
yl ) -2- ( 3 , 4-dimethylphenyl ) bu tyl ) -3 , 4 , 5- 1 r imethoxybenzamide 

CH 3 

.CH 3 

30 



35 
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30.1 Synthesis of 2- ( 3 , 4-dimet hy Iphenyl ) -4- ( t- 
Dutyldimethylsilyloxv)butyronitrile 

Prepare by the method of Example 1.1.1 using 3,4- 
5 dimethylphenylacetonitr i le and l-( t-butyldimethyls i ly lexy )- 
2-bromoethane to give the title compound. 

30.2 Synthesis of 2- ( 3 , 4-dimethylphenyl ) -4- ( t- 
bu tvldime thylsily loxy ) butylamine 

10 Prepare by the method of Example 1.2 using 2-(3,4- 

dimethyl phenyl ) - 4- { t -bu t y Id ime thylsily loxy )butyronitrile to 
give the title compound. 

30.3 Synthesis of N- ( 2- ( 3 , 4 -dimethyl phenyl ) -4- f t- 

15 bu ty Id ime t hy lsi 1 vloxy ) butyl )-3 , 4 , 5-t rimethoxybenzamide 
Prepare by the method of Example 1.3 using 2-{3,4- 
di methyl phenyl )-4- ( t-buty Id ime thylsily loxy ) butylamine and 
3 , 4 , 5-t r imethoxybenzoyl chloride to give the title 
compound . 

20 

30.4 Synthesis of N-methyl-N- ( 2- ( 3 , 4-dimethylpheny 1 ) -4- ( t - 
buty Id ime thylsily loxy) butyl )-3 , 4 , 5-t r ime thoxybenzamide 

Prepare by the method of Example 1.4 using N-(2-(3,4- 
di methyl phenyl )-4-( t -buty Id ime thylsily loxy ) buty 1 ) - 3 , 4,5- 
25 t r lmethcxybenzamide to give the title compound. 

30.5 Synthesis of N-methy 1-N- ( 2- ( 3 , 4-dime thylpheny 1 ) - 4 - 
hydroxy butyl )-3 f 4, 5- tr ime thoxybenzamide 

Prepare by the method of Example 1.5 using N-metnyl-N- 
3 0 ( 2- ( 3 , 4 -dimethyl phenyl )-4- (t-bu tyldimethylsilyl ox y) butyl ) - 
3 , 4 , 5- 1 r imet hoxybenzamide to give the title compound. 

30.6 Synthesis of N-methyl-N- ( 2- ( 3 , 4-dime thvlpheny 1 ) -4- 
methane5ulfonvlbutyi)-3/4 f 5-t r lmethoxypenzamide 

35 Prepare by tne metnod cf Example 1.6 using N-methyl-N- 

( 2- ( 3 , 4 -dimethyl phenyl ) -4-hydroxybu tyi )-3 , 4 , 5- 
t r lmethcxybenzamide to give the title compound. 
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30.7 Synthesis of N-methyl-N-( M 4-( lH-benzimidazole-2- 
carbonyl ) p i pe r idin-l-vl ) - 2- f 3 , 4-dimethyl phenyl ) butvl ) - 
3,4,5-trimethoxv be nz amide 
5 Prepare by the method of Example 1.7 using N-methyl-N- 

( 2-( 3 , 4-dimethylphenyl ) -4~methanesulf onylbutyl ) -3 ,4,5- 
t r imethoxybenzamide and 4- ( lH-benz imidazole-2- 
carbonyl ) piper idine hydriodic acid salt to give the title 
compound . 

10 

EXAMPLE 31 

N-Methyl-N- f 4-f 4-( l-( imidazol-2-ylmethyl ) -IH-benzimidazole- 
2-carbonyl )piperidm-l-yl) -2-phenylbutyl ) benzamide 



15 



20 




31.1 Synthesis of N-methyl-N- ( 4-( 4- { 1- ( 1 -benzy limidazol-2- 
ylmethyl ) -lK-benzimidazole-2-carbonyi ) piperidi n-1 -yl ) -2- 
phenvl butyl ) benzamide 

Prepare by the method of Example 21.1 using N-methyl-N- 
( 4- ( 4- ( lH-benzimidazole-2-carbonyl )piperidin-i-yl)-2- 
phenyibutyl ) benzamide and l-benzyl-imidazoi-2- 
ylmethyichlor ide hydrochloride to give the title compound. 

31.2 Synthesis of N-methvl -N- ( 4- ( 4- f I - f imidazol- 2- 

y 1 me t h y 1 ) - 1 K - be n z i m i da z o 1 e - 2 - ca r bo ny 1 ) p i pe r i d i r. - 1 - y 1 ) - 2 - 
phenylbutyl ) benzamide 

Comb i ne N-methyl-N - (4-(4-(i-fl-benzyiirr.idazoI-2- 
y 1 methyl ) -lK-benzimidazoie-2-car bonyl )piperidin-i-yl)-2- 
phenyibutyl ) benzamide (5 mmol ) and 10% paiiadium-on-ca: bon 
(1.5 g) in methanol (50 mL ) . Add anhydrous ammonium 
formate (25 mmol). Heat to reflux. After 18 hours, 
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filter, rinse with dichloromethane, and evaporate the 
filtrate in vacuo to give the title compound. 

5 PREPARATION 12 

Synthesis of 4- ( 1- ( 2-et hoxyet hyl ) -lH-benz imidazole ) -4- 
hydroxy pi per idine 

Combine l-( 2-ethoxyethy 1 ) -IH-benzimidazole (2.0 g, 
10.51 mmol) and tet rahydrof ur an {20 mL) . Cool to -78°C 

10 using a dry-ice/acetone bath. Add dropwise a solution of 
lithium diisopropylamide (4.62 mL, 2.5 M in hexane, 11.56 
mmol). After 1 hour, add dropwise a solution of l-(t- 
butoxycarbonyl )piper idin-4-one (2.09 g, 10.51 mmol) in 
tetrahydrof uran (10 mL) . Warm to ambient temperature over 

15 3 hours. Add water and separate the layers. Extract the 
aqueous layer three times with ethyl acetate. Dry the 
combined organic layers over Na2S04f filter, and evaporate 
in vacuo to give a residue. Chromatogr aph the residue on 
silica gel eluting with 1/1 ethyl acetate/hexane to give 1- 

2 0 { t - bu t ox year bony 1 ) -4- ( 1- ( 2 -et hoxyet hyl ) -lH-benz imidazole ) - 
4-hydroxypiper idine : Rf=0.25 (silica gel, 1/1 ethyl 
acetate/hexane) . 

Cool 1- ( t-butoxycarbonyl )-4- ( 1- ( 2-ethoxyethyl ) -1H- 
benzimidazole ) -4-hydroxypiper idine (2.05 g) using an ice 

25 bath. Add dropwise t r if luoroacet ic acid (25 mL). After 1 
hour, add diethyl ether (100 mL) and evaporate in vacuo to 
give a residue. Add dichloromethane and a 5% potassium 
carbonate solution. Stir vigorously. After 3 hours, 
separate the layers and extract the aqueous layer three 

30 times with dichloromethane. Combine the organic layers and 
dry over K2CO3, filter, and evaporate in vacuo to give the 
title compound: Rf = 0 3 (silica gel, 2% tr iethylamine/ ethyl 
acetate ) . 



35 
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EXAMPLE 3 2 

N-Methyl-N-( 4- ( 4- f 1- f 2-ethoxvethyl ) -IK-benz imidazole ) -4- 
hydroxypiper idir.-l-yl ) -2-phenylbuty 1 ) be r.z amide 

5 



10 



15 




32.1 Synthesis of N-methyl-N- ( 4- f 4- ( 1- f 2-ethoxyethy 1 ) -1H- 
benz imidazole ) -4-hydroxypiper idin-l-yl ) -2- 
phenyl butyl )benzamide 

Prepare by the method of Example 1.7 using N-methyl-N- 
20 ( 2-phenyl-4-methanesulf onylbutyl ) benzamide and 4 - ( 1 - ( 2- 

ethoxy ethyl )-lH-benz imidazole )-4-hydroxypipe rid ine to give 
the title compound. 



25 



30 



35 
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PREPARATION 13 

5 Synthesis of 2-nethoxy-5- ( lH-te trazol-l-vl ) benzoyl chloride 
Combine 2-hydroxy- 5-ni t robenzoi c acid (21.5 g, 117 
mmol), potassium carbonate (162.3 g, 1.174 mol), and methyl 
iodide (136.8 g, 96.4 mmol) in acetone (500 mL) . Heat to 
reflux. After 18 hours, cool the reaction mixture to 

10 ambient temperature and add methyl iodide (136.8 g, 96.4 
mmoi ) . Again, heat to reflux. After 56 hours, cool the 
reaction mixture to ambient temperature and filter, rinse 
with acetone, and evaporate the filtrate in vacuo to give a 
residue. Recrystallize the residue from ethanol to give a 

15 second residue. Combine the second residue and chloroform 
(about 100 mL), filter and evaporate the filtrate in vacuo to 
give methyl 2-methoxy-5-ni t robenzoate . Rf=0.38 (silica gel, 
ethyl aceta te/hexane 1/1). 

Combine methyl 2-methoxy-5-ni t robenzoate (13.3 g, 63 

20 mmol) and methanol. Add 5% palladium-on-carbon (0.66 g). 
Hydrogenate on a pressure apparatus at 50 psi. After 17 
hours, filter through celite to remove the catalyst and 
evaporate the filtrate invacuo to give a residue. Combine 
the residue and dichlorome thane and extract with water. Dry 

25 the organic layer over Na2S0 4 , filter, and evaporate invacuo 
to give methyl 2-met hoxy-5-ami nobenzoa te . Rf =0 . 1 8 (silica 
gel, ethyl acetate/me thanol 1/1). Elemental Analysis 
calculated for C9K11NO3: C, 59.66; H, 6.12; N, 7.73. Found: 
C , 59.44; H , 6.04; N, 7.62. 

30 Combine methyl 2-me thoxy-5-arni nobenzoa te (3.94 g, 21.7 

nmol) and triethyi orthcformate (12.8 g, 86.7 mmcl ) ir. 
glacial acetic acid (20 mL ) . After ?0 hours, concentrate 
the reaction mixture invacuo to rem ve ethanol. Add glacial 
acetic acid (20 mL ) and sodium aziae (5.64 g, 86.7 mmcl). 

35 Heat to 70°C. After 1 hour, add glacial acetic acid (10 
mL) and continue to heat to 70°C. After an additional 
hour, cool tne reaction mixture to ambient temperature, 
dilute with water (500 mL ) . Collect the solid by 
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filtration, rinse with water, and dry to give methyl 2- 
methoxy-5- ( lH-tetr azol-l-yl )benzoate . 

Combine methyl 2 -me thoxy-5 - ( lH-tet razoi-l-yl )benzoate 
5 (2.86 g, 12.2 nunol ) and a 1 M aqueous solution of sodium 
hydroxide (13.43 mL , 13.43 mmol) in methancl/vater (100 mL, 
5:1 vol./vol.). Heat to reflux. After 4 hours, 
concentrate in vacuo to remove most of the methanol, add 
water (50 mL) , and adjust the pH to about 4 using a 1 M 

10 aqueous hydrochloric acid solution. Evaporate in vacuo to 
give a solid, slurry the solid with water, filter, and cry 
to give 2-methoxy-5-( lH-tetrazol-l-yl)benzoic acid. 

Alternately, combine methyl 2-methoxy-5~ ( IH-te t razol-1- 
yl)benzoate (13.3 g, 56.8 rnmol ) and methanol (150 mL ) . Add 

15 1 M aqueous solution of sodium hydroxide (62.5 mL, 62.5 

mmol). Heat to reflux. After 30 minutes, add methanol (50 
mL) and water (50 mL) and continue the heat at reflux. 
After 1 hour, concentrate in vacuo to remove most of the 
solvent. Adjust the pH to about 1 to 2 using a i M aqueous 

20 hydrochloric acid solution to give a solid. Collect the 
solid by filtration, rinse with water, and dry to give 2- 
me thoxy-5- ( IH-tetr azol-l-yl ) benzoic acid . 

Combine 2-methoxy-5- ( lH-tet razol-l-yl ) benzoic acid (1.2 
g, 5.5 mmol) and dichlorome thane (40 mL } . Add cropwise 

25 oxalyl chloride (0.72 mL, 8.25 mmol) followed by 

dimethylf ormamide (3 drops). After 4 hours, evaporate in 
vacuo and dry to give the title compound. 
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EXAMPLE 3 3 

N-Methyl-N- ( 4 - ( 4 - ( IK- ben; imidazole-2-car bony 1 ) piper i dir.- 
5 yi ) - 2- ( 4-f luorcphenvl ) butyl ) - 2 -me t hex v- 5- (lH-tetrazcl-1- 
y 1 ) benzamide 



10 



15 



20 



25 



30 




33.1 Synthesis of N- ( 2- ( 4-f luoropheny 1 ) -4- ( t- 
butyldimethylsilyloxy ) butyl ) -2-methoxy-5- f IH-tet razol-1- 
yl ) benzamide 

Combine 2- ( 4-f luorophenyl ) -4- ( t- 
butyldimethylsilyloxy ) butylamine {5.0 g, 16.8 nunol ) and 
sodium bicarbonate (7.0 g, 83 mmol) in acetone (50 mL ) and 
water (50 mL) . Add 2-methoxy-5- ( IH-tet razoi-l-yl Jbenzoyl 
chloride (3.3 g, 14.55 mmol). After 18 hours, dilute the 
reaction mixture with ethyl acetate, separate the layers, 
and extract the organic layer with a saturated aqueous 
solution of sodium bicarbonate, water, and then with brine. 
Dry the organic layer over MgS04, filter, and concentrate in 
vacuo to obtain a residue. Chr omatograph tne residue on 
silica gel eluting sequentially with 50% ethyl 
ace ta te/hexane and then 75% ethyl acetate/hexane to give, 
after drying, the title compound: Rf=0.58 (silica gel, 
ethyl acetate ) . 
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Coiribine N- ( 2- ( 4-f luorophenyl ) -4-{ t- 
bucyldimethylsilyloxy ) butyl )-2-methoxy-5-{ lH-tetrazcl-l- 

yl)benzamide (3.57 g, 7.13 mmoi ) in tetrahydrof uran (20 
5 mL). Cool in a dry-ice/acetone bath. Add a solution of 
sec-butyiiithium (7.2 mL, 1.3 M in cyclohexane, 9.5 mmol). 
After 30 minutes, add iodomethane (2.0 mL, 32.1 mmol). 
Warm to ambient temperature and then heat to reflux. After 
18 hours, cool, dilute the reaction mixture with ethyl 

10 acetate, and extract with a saturated aqueous solution of 
sodium bicarbonate and then brine. Dry the organic layer 
over Na 2 S0 4 , filter, and concentrate in vacuo to give a 
residue. Chromatography the residue on silica gel eluting 
with 3/7 ethyl acetate/hexane to give, after drying, the 

15 title compound: R f =0.63 (silica gel, ethyl acetate). 

33.3 Synthesis of N-methyl-N- ( 2- ( 4-f luorophenyl )-4- 
hvdroxvbutyl)-2-methoxy-5-(lH-te trazol-l-yl) benzamide 

Prepare by the method of Example 1.5 using N-methyl-N- 
2 0 ( 2- ( 4-f luorophenyl )-4-{ t-butyldimethylsilyloxy) butyl ) - 2- 
methoxy-5-(lH-tetrazol-l-yl)benzamide to give tne title 
compound: R f =0.18 (silica gel, ethyl acetate). 

33.4 Synthesis of N-methvl-N- ( 2- ( 4-f luorophenyl ) -4- 

2 5 methanesulfonvlbutvl )-2-methoxv-5-( lH-tet razol-1- 

y 1 ) benzamide 

Prepare by the method of Example 1.6 using N-methyl-N- 
( 2- { 4-f luorophenyl ) -4 -hydr oxybu ty 1 ) - 2 -me thoxy-5- ( 1H- 
tetrazcl-l-yi jbenzamide to give the title compound. 

30 

33.5 Synthesis of N-methvl-N- f 4- ( 4- ( IH-benzitni dazole- 2- 
ca r ponvl ) piper idm-l-vl) -2- (4-f luorophe nyl ) butyl )-2- 

me thoxy-5- ( 1H- tet razol- 1-yl ) benzamide 

Prepare by the method of Example 1.7 using N-methyl-N- 

3 5 ( 2-< 4-f luorophenyl ) -4 -me thanesulfonyl butyl ) -2 -me thoxy-5 - 

( lH-tetrazol-l-yl )benzamide and 4-( lH-benzimidazole-2- 
carbonyl )piper idine hydnodic acid salt to give the title 
comoound . 
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EXAMPLE 3 4 

N-Methyl-N-( 4- ( 4- ( IH-benz imidazole- 2 -car bonyl ) piper i dir.-: 
yl ) -2- ( 3, 4-di chlcrophenvl ) butyl ) - 2 -met hox y-5- (lH-tetrazoI 
1-y 1 ) benzamide 



10 



15 



CI N -N 




CH 3 



N=( ^ 




0 OCH 3 



34.1 Synthesis of N- f 2- ( 3 , 4-dichloropheny 1 ) -4- ( t- 
butyldimethylsilyloxy) butyl ) -2-methoxy-5- ( IH-tetrazol-l- 
y 1 ) benzamide 

20 Prepare by the method of Example 33.1 using 2-(3,4- 

dichlorophenyl ) -4-( t-buty Idimethy Is i ly loxy )butylamine (5.0 
g, 16.8 mmol) to give the title compound. 

34.2 Synthesis of N-methyl-N-( 2-( 3 , 4-dichlorophenyi )-4- ( t- 

2 5 butyldimethylsilyloxy) butyl ) -2 -met hoxv-5- ( IH-tetrazcl-l- 

vl ) benzamide 

Prepare by the method of Example 1.4 using N-(2-(3,4- 
dichlorophenyl ) -4- ( t-butyldimethylsily loxy ) butyl ) -2- 
methoxy-5-( IH-tet razol-l-yl )benzamide to give the title 
30 compound. 

34.3 Synthesis of N-methvl-N- ( 2- ( 3 , 4-di chlorophenvl ) -4- 
hydroxyputyl ) - 2 -met noxy-5- ( lK-tetrazol-l-vl) benzamide 

Prepare oy the method of Example 1.5 using N-metnyl-N- 

3 5 ( 2- ( 3 , 4-di chi orophenyl ) -4- { t-Duty 1 dimethyl si ly loxy ) Duty 1 ) - 

2-methoxy-5- ( IH-tet razol-l-yl ) benzamide tc give tne title 
compound . 
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:1 , Tr .^^ e nf M -m g thvl-N-(2-fl,4-rtirhlorophen Y l)-4> 
, r , M ^^f.n Y mn^ Y l w2-methoxy-S-flH-tetrazol-l- 
vl ) benzamide 

5 Prepare by the method of Example 1.6 using N-methyl-N- 

(2-(3,4-dichlorophenyl)-4-hydroxybutyl)-2-methoxy-5-(lH- 

tetrazol-l-yl)benzamide to give the title compound. 

^ * ;vnrh PS j S of N - me ^vl-N-(4-(4-nH-benzimidazole-2- 
10 ^rhnnvllDiDer : H^-l-vn-2-(%4-dichlorophenvl)butyl)-2- 
TnPfhny Y -S-flH-tetr3 »Ql-l-vl)benzamide 

Prepare by the method of Example 1.7 using N-methyi-N- 
( 2-(3,4-dichlorophenyl)-4-methanesulfonylbutyl)-2-methoxy- 

5-(lH-tetrazol-l-yl)benzamide and 4- ( lH-benz imidazoie-2- 
15 carbonyljpiperidine hydriodic acid salt to give the title 
compound . 

PREPARATION 14 

g ynthpsis of 2,2,2-t r ifluoroethvl trifluoromethanesulfonate 
20 Combine 2 , 2 , 2-tr i Eluoroethanol {12.4 mL g, 170 mmol), 

pyridine (13.6 mL, 170 mmol), and dichloromethane (40 mL) . 
Cool in an ice bath. Add tr if luoromethanesulf onic 
anhydride (50 g, 196 mmol) over about 45 minutes. After 15 
minutes, add water, separate the layers and extract the 
25 organic layer with water. Dry the organic layer over MgSO« . 
filter, and concentrate through a short path distillation 
apparatus to give the title compound: bp 89-91°C. 
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EXAMPLE 35 

N-Methyl-N- (4-(4-(l-(2,2 , 2- t r i f luoroethyl ) -1H- 
5 benzimidazoIe-2-carbonyl )piperidin-l-yl)-2-f4- 

f lucrophenyl ) butyl ) -2-methcxy-5- ( 1H- tet razol-l-y 1 ) ben 2 amide 



35.1 Synthesis of N-methyl-N- ( 4- ( 4- ( 1- ( 2 , 2 , 2- 
trifluoroethyl ) -lH-benz imidazole- 2 -car bonvl )piperidm-l- 
yl ) - 2- ( 4-f luorophenyl ) butyl ) -2-methoxy-5- { lH-tet razol-l- 
20 y 1 ) ben2amide 

Prepare by the method of Example 21.1 using 2,2,2- 
t r i f luorethyl tr if luoromethanesulf onate to give the title 
compound . 

2 5 PREPARATION 15 

Synthesis of 4- ( 1-al lvl-lH-benz imidazoie-2- 
car bonvl ) piper i dine 

Prepare by the method of Preparation 6 using ally! 
alcohol to give the title compound. 



15 



10 




OCH 3 
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EXAMPLE 36 

N-Methvl-N- ( 4-( 4-< 1-allvl-lH-ben z imidazole- 2- 
5 carbonvl)piDeridin-l-vlW2-(3,4-dichlorophenvl)b u t yl)-2; 



10 



15 



20 



25 



30 



35 



me thoxy-5- 



lH-tetrazol-l-vl ^benzamide 

CI 

CI 



N-N 





36.1 Synthesis N-methvl-N-( 4-( 4~( 1-ally l-lH-benzimidazole- 
2-car bony 1) piper idin-l-yl)- 2- f 3 M-di chlorophenvi ) butyl )-2- 

methoxy-5-( lH-tetrazol-l-vl )benzamide 

Prepare by the method of Example 1.7 using N-methyl-N- 
( 2- ( 3 f 4-dichlorophenyl ) -4-methanesulf onylbu ty 1 )-2-methoxy- 
5-( IH-tetrazol-l-yl )benzamide and 4- { 1-ally 1-1H- 
benzimidazole-2-carbonyl)piperidine to give the title 
compound . 

PREPARATION 16 

Synthesis of 2-methoxy-5- f 4H-tr iazol-4-yl ) benzoyl c hloride 

According to the method of J. Chem. Soc . (C), 1664 
(1967), combine methyl 2-methoxy-5-ammobenzoa te (2.0 c, 1 
mmol), N , N-dime t hy 1 f ormamide azine (1.56 g, 11 mmol ) , p- 
toluenesulf onic acid (190 mg ) in toluene (25 mL) . Fit :ne 
reaction vessel with a gas inlet such that the head space 
of the vessel is swept with argon and scrub the effluent 
through dilute aqueous hydrochloric acid solution. Heat t 
reflux. After 20 hours, concentrate the reaction mixture 
vacuo to give a residue. Partition the residue between 
dichloromethane and a saturated aqueous sodium bicarbonate 
scluuon. Extract the aqueous layer twice with 
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dichioromethane . Combine the organic layers, dry over 
MgS0 4 , filter, and evaporate in vacuo to give a residue. 
Chromatograph the residue on silica gel eiutmg 
5 sequentially with 70% ethyl acetate/dichloromethane and 
then 5% methanol/di chloromethane to give a residue. 
Recrystallize the residue form ethyl acetate/hexane to give 
methyl 2-methoxy-5- { 4H-tr iazol-4-yl ) benzoate : mp; 191- 
195, 5°C. 

10 Alternately, according to the method of J . Med . Chem. , 

21, 1100 (1978), combine methyl 2-methoxy-5-aminobenzoate 
(1.8 g, 10 mmol), diformyl hydrazine (0,97 g, 11 mmol), and 
phosphorous pentoxide (1.84 g r 13 mmol). Heat to 160°C. 
After 1.5 hours, cool the reaction mixture and add a 

15 saturated aqueous solution of sodium bicarbonate. Extract 
three times with dichioromethane. Dry the combined organic 
layers over MgS04, filter, and evaporate invacuo to give a 
residue. Chromatograph the residue on silica gel eluting 
sequentially with 40% ethyl acetate/dichloromethane and 

20 then 5% methanol/dichloromethane to give methyl 2-methoxy- 
5-( 4H-triazol-4-yl)benzoate: mp; 179-182°C. 

Combine methyl 2-methoxy-5- ( 4H-tr iazol-4-yl ) benzoate 
(56 mmol) and methanol (200 znL) and water (50 mL) . Add 1 M 
aqueous solution of sodium hydroxide (62.5 mL , 62.5 mmol). 

25 Heat to reflux. After 8 hour, concentrate invacuo to remove 
most of the solvent. Adjust the pH to about 1 tc 2 using a 
1 M aqueous hydrochloric acid solution, extract with 
dichioromethane. Dry the organic layer over MgS0 4 , filter, 
and evaporate invacuo to give 2-methoxy- 5- ( 4H-t r iazoi-4 - 

30 yi)benzoic acid. 

Combine 2-me thoxy-5- ( 4H-t r iazol-4-yl Jbenzoic acid (5 
mmol) and dichioromethane (40 mL ) . Add dropwise cxalyl 
chloride (0.72 mL , 8.25 mmol) followed by dimethyl formami de 
(3 drops). After 4 hours, evaporate invacuo and dry to give 

35 the title compound. 
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EXAMPLE 3 7 

N-Methvl>N-(^(^a-^ P vri rt - ? ^ vlmeth yl)-lH-benzi^ ! ■idazole■^ 
carbonvl )pip»r i riin-l-vl )- ?-(4-f luorophenvl) butyl )-2- 
methoxy-5-f 4H-tr iazol-4-yl ) benzamide 

F N-N 



// 




OCH 3 



37.1 Synthesis of N- f 2- ( 4- f l uor opheny 1 ) -4- ( t - 
butvldimethvlsilvloxv )butvl)-2-methoxv-5-(4H-triazol-4- 

yl ) benzamide 

Prepare by the method of Example 33.1 using 2-(4- 
fl U orophenyl)-4-(t-butyldimethyisilyloxy)butylamine and 2- 

methoxy-5-(4H-tnazol-4-yl)benzoyl chloride to give the 

title compound. 



37.2 Synthesis of N-methvl-N-( 2-( 4 -f luorophenvl )-4-( t- 
bu t yldimethvlsilvloxv) but yl ) -2-methoxv-5- ( 4H- t r iazoi-4- 
yl ) benzamide 

Prepare by the method of Example 1.4 using N-<2-(4- 
30 f lucrophenyl )-4-( t-buty ldimethylsi ly ioxy ) butyl )-2-methoxy- 
5-(4H-triazcl-4-yl)benzamide to give the title compound. 

37.3 Synthesis of N-methvl-N- ( 2- ( 4-f luoro pneny 1 ) -4- 
hvcroxybutvl )-2-methoxy- 5- ( 4H-triazo 1-4 -yl ) benzamide 

35 Prepare by the method of Example 1.5 using N-methyl-N- 

( 2- ( 4-f luoropneny 1 )-4-( t-butyldimethyis ily loxy ) butyl )-2- 
methoxy-5-(4H-triazol-4-yl)benzamide to give the title 

compound . 
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3^.4 Svr.thesis cf N-methvl-N- ( 2- f 4-f lucrcohenyl } -4- 
methanesulf onyl butyl ) -2-ne thoxy-5- ( 4H-tr iazcl-4- 
5 vl ) benzamide 

Prepare by the method of Example 1.6 using N-methyi-N- 
( 2 - { 4-f luorophenyl ) -4-hydroxybutyl ) -2-methoxy-5- ( 4K- 
t r iazol-4-yl )benzarr.ide to give the title compound. 

10 37 . 5 Synthesis of N-methy 1 -N- ( 4- [ 4- ( 1- ( py r id-2-ylmethvl ) - 
lH-benzimidazole-2-carbonvl ) piper idin-l-yl )-2-( 4- 
f luoroohenyi ) butyl ) - 2 -me thoxy-5- t 4H-t r iazoi-4-yl ) be nz amide 
Prepare oy the method of Example 1.7 using N-methyl-N- 
( 2 - ( 4-f luorophenyl ) -4-methanesulf onylbutyl ) -2-me thoxy-5 - 

15 { 4H-triazol-4-yl ) benzamide and 4- ( 1- (pyrid-2-ylmethyl ) -1H- 
benzimidazole-2-carbonyl )piper idine hydriodic acid salt to 
give the title compound. 

PREPARATION 18 

20 Synthesis of 2-me thoxy-5- tr i f luoromethoxybenzoy 1 chloride 

Combine 2-rae thoxy-5- tr if luoromethoxybenzene (1.0 g, 5.2 
mmol) and tr if luoroacet ic acid (200 mL) . Add slowly 
portionwise hexamethylenetet raamine (26 g, 185.7 mmol). 
Heat at 60°C. After 24 hours, cool to ambient temperature 
25 and pour the reaction mixture into a 2 M aqueous solution 
cf sulfuric acid (500mL). Cool and extract ten times with 
diethyl ether. Dry the combined organic layers over Na2S0 4 , 
filter, and evaporate in vacuo to give a residue. 
Chromatograpn the residue on silica gel eiuting with 1/4 
30 ethyl ace tate/hexane to give 2-me thoxy-5- 
tr i f iucrcmetnoxybenzaidehyde . 

According to the method of Heterocycles , 16 , 2091 
( 1981 ) , combine 2-methoxy-5- 1 r i f luor omethoxy ben zai deny de 
(0.58 g, 2.65 mmcl) and 2-methylbut-2-ene (37 mL) in t- 
35 butanol (16 mL). Add dropwise a solution of sodium 

cihydrogen phosphate hydrate (0.92 g) and sodium chlorite 
(0.42 g, 4.7 mmol) in water {10 mL). After 4 hours, adjust 
the pH of the reaction mixture to aDout 8 to 9 using a 1 V. 
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aq ueous sodiu* hy*ro.i«. .olution. tvpor... the reac-.on 

o= th . t-but.nol. Add water .40 .11 ar,d e«rac. t.nree 
s vn-.h he— ,10 «... Adjust the pH of the aqueous 

la „er to about 1 using a 1 « aqueous hydrochloric acid 
sol ution and extract five ti.es with diethyl ether. 

i a «flr<; drv over Na 2 S0 4 , filter, and 
Combine the organic layers, cry ove 

^ niup a residue. Chromatogr aph the 
evaporate in vacuo to give a resiuu 
L0 residue on silica gel .luting with 1/1 ethyl acetate/hexane 
containing 0.5% acetic acid to give 2-methoxy-5- 
t ,ifluoromethoxyben*oic acid: R f =0.34 (Silxca gel, 1A ethy, 
acetate/hexane containing 0.5* acetic acid). 

Combine 2-methoxy-5-tr if luoromethoxybenzoic acid (0.6 
2 53 rmol) and dichloromethane (10 mL) . Cool in an ice 
bath'. Add dropwise oxalyl chloride (0.64 mL. 5.0 mrnol , 
followed by dimethylformamide (1 drop). Warn, to ambient 
temperature. After 3 hours, evaporate in vacuo and dry to 
give tne title compound. 
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EXAMPLE 38 

N-Methyi-N- f 4- ( 4- ( 1H -ben z imidazole- 2 -ca rbor.yl )piperidin-l- 
yl ) - 2- ( 3 t 4-dichlorophenyl ) butyl ) -2-methoxy-5- 
t r if luoromethoxy ben z amide 



38.1 Synthesis of N- ( 2- ( 3 , 4-dichlorophenyl ) - 4- ( t * 
bu tyldimethyls ilyloxy ) butyl ) - 2-methoxy- 5- 

t r i f luoromet hoxybenz amide 

Prepare by the method of Example 33.1 using 2-(3,4- 
dichlorophenyl )-4- ( t-bu tyldimethyls ilyloxy ) butylamine (5.0 
g, 16.8 mmol) and 2-methoxy-5-t r if luoromethoxybenzoy 1 
chloride to give the title compound. 

38.2 Synthesis of N-methyl-N- f 2- ( 3 , 4-dichlorophenyl ) -4- f t- 
bu tyldimethyls ilyloxy ) butyl ) - 2-methoxy- 5- 

t r i f luoromet hoxybenz amide 

Prepare by the method of Example 1.4 using N-(2-(3,4- 
cichlorophenyi ) -4- {t-bu tyldimethyls ilyloxy) butyl) -2- 
methoxy-5-tr if luor omethoxybenzamide to give the title 
compound . 

38.3 Synthes : s of N-methyl-N- ( 2- ( 3 , 4-dichlorophenyl ) -4- 
hyd r ox y butyl ,. - 2 -me thoxv-5-t r i f luor omethoxybenzamide 

Prepare by the method cf Example 1.5 using N-methyl-N- 
( 2- { 3 , 4-dichloropnenyl )-4-(t-butyldimethylsilyloxy)butyl ) - 
2-methoxy-5- t r if 1 uo r omet hoxybenzami de tc give the title 
compound . 
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.■■^^ nf N - mP thvl-N-(2-l3^Thloro phenyl)-4- 

Prepare by the method of Example 1.6 using N-methyl-N- 
( 2-<3,4-dichlorophenyl)-4-hydroxybutyi)-2-methoxy-5- 

trifluoromethoxybenzamide to give the title compound. 



ir r nf N _ meth v1 . N _ M - ( 4 -{lH-benzimidazole-2- 

10 ^^nnvnnioeri^ -^ Y^-^-fS^-dirhToroph.nvMbutyl)^- 
» e ,hovv.s-trifluc — ° fhovyhenzamide 

Prepare by the method of Example 1.7 using N-methyl-N- 
( 2-(3,4-dichloro P henyl)-4-n.ethan eS ulfon y lbutyl)-2-methoxy- 

5-Wluoromethoxybenzamide and 4- ( lH-benzimidazole-2- 
carbonyDpiperidine hydriodic acid salt to give the title 
compound . 

EXAMPLE 39 

v,_^.K y1 - M - (a - ( 4-a-(2-p ^nv Y P^hvn-lF-hPn7irT.idazole-2- 
„.^ vMr ^riain-l-vH- ? - (^4-d ichlornp hen Y nbutYl)-2- 

mprhnxv-5-trif luorometho yvbenzaroide 

CI 



15 



20 



25 



30 



CI 



0CF 3 




OCH3 




,o 1 QynrhPsis of N -mPthvl-N-M-(4-(l-(2-ethoxvethvl)-lH- 
h 0 nrin,iri a zoie-2-car hnnvn P iDeridin-l-v:)-2-(3,4- 
35 r^M^onhenvi -H^ Y 1 ,-?- m ethoxv-5-tr if luorome-hnxvbenzaxide 
Prepare by the method of Example 21.1 using N-methyl-N- 
(4-(4-(lH-ber.zimidazole-2-carbonyl)piperidin-l-y:)-2-(3,4- 
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di chlor cpheny 1 ) but yl ) -2 -me t hoxy- 5- 1 r if luor omethcxy be r.z amide 
amd 2-cnlcroethyi ethyl ether tc give the title compound. 

5 PREPARATION 17 

Synthesis of 4-(l-(2-(2,2, 2-t ri f luor oethoxy ) ethyl ) -1H- 
be nz imidazole- 2- car bony 1) pi peridine hydr iodic acid salt 

According to the procedure of Tet . Let . , 3 5 , 5997-6000 
f 1994 ) , combine l-hydroxy-2-tet rahydropyran-2-yloxye thane 

10 ( J, Cher.. Soc. Chem. Commun. , 1766 (1990)) (5.0 mmol ) , 1,1- 
diethylazodi car boxy late ( 10 mrnol ) , 2,2,2-trifluuoroethanoi 
(100 mmolj , and tr ibutylphosphi ne (10 mmol) in benzene (100 
ml). After 6 hours, concentrate in vacuo to give a residue. 
Chromatograph on silica gel to give 2-tet rahydropy ran-2- 

15 yloxyethyl 2 , 2 , 2-t r if luorethyl ether. 

Combine 2- tet rahydropy r an- 2-ylox ye thy 1 but-2-en-l-y 1 
ether (2 mmol) and magnesium bromide (6 mmol) in diethyl 
ether (10 rr.L). After 24 hours, extract with water and then 
brine. Dry the organic layer over Na2SO«, filter, and 

20 concentrate invacuo to give 2-hydr oxyethy 1 2,2,2- 
triflucrethyl ether. 

Prepare by the method of Preparation 9 using 2- 
hydroxyethyi 2 , 2, 2-tr if luorethyl ether and l-(t- 
butoxycar bonyl ) -4- ( lH-benz imidazol e- 2 -car bony 1 ) piper id me 

25 (2.0 g, 6.1 mmol) to give 1- ( t-butoxyca r bonyl ) -4 - ( i - ( 2- 
( 2 , 2 , 2-t r if luor oethoxy ) ethyl ) -lH-benz imidazole- 2 - 
carbonyljpiperidine. 

Combine 1- ( t-butoxyca r bony 1 )-4-(l-(2-(2,2,2- 
t r : : luor oe^ncxy ) ethyi )-iH-benzimidazole-2- 

30 carbcnyi )piperidine (5.0 mmol) and d i chior omet ha ne (150 
ml). Cocl to C°C using an ice bath. Add hydriodic acid 
(gas) until the solution is saturated and stir. After 30 
minutes, again add hydriodic acid (gas) until the solution 
is saturated. After 2 hours, evaporate invacuo to give, 

35 after crying, the title compound. 
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EXAMPLE 40 

N-Methvl-N-( 4-( 4- < 1- ( 2-( 2 .2, 2-trif luor oeth oxy ) e t hy I )-lH- 
5 benz imidazole- 2-car bony 1 ) piper idi n-l-vl )-2-( 4- 

f luorophenyl )butvl)-2-methoxy5-f lH-tetrazol-l-y 1 ) benzamide 

F N-N 



10 



15 



20 



25 



JO 





OCH 3 



40.1 Synthesis of N-methy 1-N- ( 4- ( 4- f 1- ( 2- f 2 , 2 , 2- 
t rif luo roe thoxy) ethyl ) -lH-ben 2 imidazole- 2 - 
car bony 1 ) piper i din- 1-yl )-2-( 4 - f luorophenyl ) butyl )-2- 
methoxy-5- ( IH-tet razol-l-yl ) benzamide 

Prepare by the method of Example 1.7 using N-methyl-N- 
( 2- ( 4- f luorophenyl ) -4-methanesulf onylbuty 1 ) -2 -me thoxy- 5- 
( lH-tetrazcl-l-yl ) benzamide and 4-(l-(2-(2,2,2- 
tr if luo roe thoxy ) ethyl ) -lH-benz imidazole- 2- 
carbonyl )piper idine hydriodic acid salt to give tne title 
compound , 



30 



35 
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The tachyKinins are a class of neuropeptides which 
share a common C-terminus sequence, Phe-Xaa-Gly-Leu-Met-NKj . 
Tne tachykinins are widely distributed in the peripheral 
5 and central nervous systems where they bind to at least 
three receptor types. Among the tachykinin receptors, the 
NKi, NK2, and NK3 receptors are defined by the preferred 
binding affinity of substance P, neurokinin A (NKA), and 
neurokinin B ( NKB ) , respectively. 

10 

The use of tachykinin antagonists is indicated as 
therapy for a variety of tachy* inin-mediated diseases and 
conditions, including: hypersensitivity reactions; adverse 
immunological reactions; asthma; bronchitis; allergic 
15 rhinitis, including seasonal rhinitis and sinusitis; 
allergies; contact dermatitis; atopic dermatitis; 
inflammatory bowel diseases, including Crohn's disease and 
ulcerative colitis; and emesis. 

20 It is understood that tachykinin-mediated diseases and 

conditions are those diseases and conditions in which the 
tachykinins are involved, either in whole or in part, in 
their clinical manifestations ) . Moreover, the tachykinins 
involvement is not necessarily causative of a particular 

25 tachykinin-mediated disease and condition. Tachykinin 
antagonists are useful in controlling or providing 
therapeutic relief of those tachykinin-mediated diseases 
and conditions. 

30 The present invention provides new and useful 

tachykinin antagonists of formula (1) or stereoisomers c: 
pharmaceutical^ acceptable salts thereof. 

In a further embodiment, as tachykinin antagonists tne 
35 present invention provides a method of treating tachykinin- 
mediated diseases and conditions, including: 
hypersensitivity reactions; adverse immunolog ical 
reactions; asthma; bronchitis; allergic rhinitis, including 
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seasonal rhinitis and sinusitis; allergies; contact 
dermatitis; atopic dermatitis; inflammatory bowel diseases, 
including Crohn's disease and ulcerative colitis; and 
5 emesis in a patient in need thereof comprising 

administering to said patient a therapeutically effective 
amount of a compound of formula (1). 

Immediate hypersensitivity can occur when an IgE 
10 antibody response is directed against innocuous antigens, 
such as pollen. During such a response there is generally 
a subsequent release of pharmacological mediators, such as 
histamine, by IgE-sensit ized mast cells resulting in an 
acute inflammatory reaction. The characteristics of the 
15 response are determined by the tissue in which the reaction 
occurs and gives rise to allergic diseases including: 
allergic rhinitis, including seasonal rhinitis and 
sinusitis; pulmonary diseases, such as asthma; allergic 
dermatitis such as urticaria, angioedema, eczema, atopic 
20 dermatitis, and contact dermatitis; gastrointestinal 

allergies, such as those caused by food or drugs; cramping; 
nausea; vomiting; diarrhea; and ophthalmic allergies. 

Histamine, producing its effects via activation of the 
25 Hi receptor, is an important mediator of the above responses 
involved in immediate hypersensitivity. In the acute phase 
of allergic rhinitis, histamine K x receptor antagonists have 
beer, shown to effectively inhibit the nasal itchiness, 
rhmorrhea, and sneezing associated with that condition. 
30 However, histamine Hi receptor antagonists are less 
effective in relieving nasal congestion. The acute 
response to allergen in rhinitis is often followed by a 
chronic inflammatory response during which the inflamed 
mucosa becomes hypersensitive to both antigens and 
35 nonspecific irritants. Histamine Hi receptor antagonists 
are also ineffective in attenuating the symptoms of the 
chronic phase of the response. 
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The present invention provides new and useful histamine 
antagonists of formula (1) cr stereoisomers or 
pharmaceut ically acceptable salts thereof. 

In a further embodiment, as histamine antagonists the 
present invention provides a method of treating allergic 
diseases, including: allergic rhinitis, including seasonal 
rhinitis and sinusitis; pulmonary diseases, such as asthma; 
^0 allergic dermatitis, such as urticaria, angioedema, eczema, 
atopic dermatitis, and contact dermatitis; gastrointestinal 
allergies, such as those caused by food or drugs; cramping; 
nausea; vomiting; diarrhea; and ophthalmic allergies in a 
patient in need thereof comprising administering to said 
15 patient a therapeutically effective amount of a compound of 
formula { 1 ) . 

In addition to histamine, the tachykinins, particularly 
substance P, are also important contributors to the 

20 allergic response and produce some symptoms distinct from 
those produced by a histamine response. This occurs 
because sensory nerves of trigeminal origin, located around 
blood vessels and within the nasal mucosal lining, upon 
stimulation by irritants or inflammatory mediators, such as 

25 histamine, will release tachykinins. 

Patients with allergic rhinitis have been shown to have 
higher nasal levels of substance P when their rhinitis 
symptoms are present. Mosimann e t al . J. Allergy C 1 i r. . 

30 Inmunol . 92, 95 (1993); Takeyama et al . , J. Pharm. 

Pharmacol . 46, 41 (1994); and Wantanabe et al . , Ann . Otol . 
Rhinol. and Lar nqol . , 102 , 16 (19 c ^). In numans, topical 
or intravenous administration of t nykinins induces nasal 
obstruction, recruitment of inflammatory cells, glandular 

35 secretion, and microvascular leakage in allergic rhinitis. 
The nasal obstruction produced by substance P was found to 
be NK i receptor mediated. Braunstein et al . , Am.. Rev. 
Resoir. Dis., 144, 630 (1991); Devillier et al., Eur . 
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Ressir. J. 1, 356 (1988). Furthermore, sensory nerve- 
mediated effects, such as nasal irritability and 
hyperresponsiveness which occurs in late phase allergic 
reactions, also result from tachykinin release, Anggard, 
Acta Otolaryngol. 113, 394 (1993). Depletion of 
tachykinins from nasal sensory nerves after chronic 
capsaicin administration improved rhmitic symptoms in 
affected individuals. Lacroix et al. , Clin, and Exper. 
Allergy , 21, 595 (1991). 

Antagonism of the effects of histamine on the Hi 
receptor is useful in the treatment of allergic diseases, 
such as rhinitis. Likewise, antagonism of the effects of 
the tachykinins, particularly substance P on its preferred 
receptor, is useful in the treatment of symptoms which are 
concurrent with allergic diseases. Therefore, the 
potential benefits of an antagonist with affinity at both 
the Hi and NK X receptors would be to reduce cr prevent 
clinical manifestations of allergic diseases which are 
mediated through both receptors. 

More particularly, the present invention provides new 
and useful compounds of formula (1) or stereoisomers or 
pharmaceutical^ acceptable salts thereof which are both 
tachykinin antagonists and histamine antagonists. 

In a further embodiment, as both tachykinin antagonists 
and histamine antagonists the present invention provides a 
method cf treating allergic diseases, including: allergic 
rhinitis, including seasonal rhinitis and sinusitis; and 
inflammatory bowel diseases, including Crohn's diseases and 
ulcerative colitis, in a patient in need thereof comprising 
administering to said patient a therapeutically effective 
amount of a compound of formula (1). 

Various diseases and conditions described to be treateo 
herein, are well known and appreciated oy those skilled in 
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the art. It is also recognized that one skilled in the art 
may affect the associated diseases by treating a patient 
presently afflicted with the diseases or by 
5 prophylactically treating a patient afflicted with tne 
diseases with a therapeutically effective amount of the 
compounds of formula (1). 



As used herein, the term "patient" refers to a warm 
1C blooded animal such as a mammal which is afflicted with a 
particular allergic disease. It is understood that guinea 
pigs, dogs, cats, rats, mice, horses, cattle, sheep, and 
humans are examples of animals within the scope of the 
meaning of the term. 

15 

As used herein, the term "therapeutically effective 
amount" of a compound of formula (1) refers to an amount 
which is effective in controlling the diseases described 
herein. The term "controlling" is intended to refer to ail 
20 processes wherein there may be a slowing, interrupting, 
arresting, or stopping of the progression of the diseases 
described herein, but does not necessarily indicate a total 
elimination of all disease symptoms, and is intended to 
include prophylactic treatment of the diseases. 

25 

A therapeutically effective amount can be readily 
determined by the attending diagnostician, as one skilled 
in the art, by the use of conventional techniques and by 
observing results obtained under analogous circumstances. 

30 In determining the therapeutically effective amount, tne 
dose, a number of factors are considered by the attending 
diagnostician, including, but not limited to: the species 
of mammal; its size, age, and general health; the specific 
disease involved; the degree of involvement or the severity 

35 of the disease; tne response of the individual patient; tne 
particular compound administered; the mode of 
administration; the bioavailability characteristics of the 
preparation administered; the dose regimen selected; tne 
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use of concomitant medication; and other relevant 
ci rcumstances . 

A therapeutically effective amount of a compound of 
formula (1) is expected to vary from about 0.1 milligram 
per kilogram of body weight per day (mg/kg/day) to about 
100 mg/kg/day. Preferred amounts are able to be 
determined by one skilled in the art. 

In effecting treatment of a patient afflicted with 
diseases described above, a compound of formula (1) can be 
administered in any form or mode which makes the compound 
bioavailable in an effective amount, including oral, 
inhalation, and parenteral routes. For example, compounds 
of formula (1) can be administered orally, by inhalation 
of an aerosol or dry powder, subcutaneously , intramuscu- 
larly, intravenously, transdermally , int ranasally , 
rectally, topically, and the like. Oral or inhalation 
administration is generally preferred for treatment of 
allergic diseases. One skilled in the art of preparing 
formulations can readily select the proper form and mode 
of administration depending upon the particular 
characteristics of the compound selected, the disease or 
condition to be treated, the stage cf the disease or 
condition, and other relevant circumstances. (Remington's 
Pharmaceutical Sciences, 18th Edition, Mack Publishing Co. 
(1990) ) . 

The compounds of the present invention can be 
administered alone or in the form of a pharmaceutical 
composition in combination with pharmaceutically 
acceptable carriers or excipients, the proportion and 
nature of which are determined by the solubility and 
chemical properties of the compound selected, the chosen 
route of administration, and standard pharmaceutical 
practice. The compounds of the present invention, whi^e 
effective themselves , may be formulated and administered 
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in the form of their pharmaceu t ically acceptable salts, 
such as acid addition salts or base addition salts, for 
purposes of stability, convenience of crystallization, 
5 increased solubility, and the like. 

In another embodiment, the present invention provides 
pharmaceutical compositions comprising a therapeutically 
effective amount of a compound of formula (1) in admixture 
or otherwise in association with one or more 
pharmaceutically acceptable carriers or excipients. 

The pharmaceutical compositions are prepared in a 
manner well known in the pharmaceutical art. The carrier 
or excipient may be a solid, semi-solid, or liquid 
material which can serve as a vehicle or medium for the 
active ingredient. Suitable carriers or excipients are 
well known in the art. The pharmaceutical composition may 
be adapted for oral, inhalation, parenteral, or topical 
use and may be administered to the patient in the form of 
tablets, capsules, aerosols, inhalants, suppositories, 
solution, suspensions, or the like. 

The compounds of the present invention may be 
administered orally, for example, with an inert diluent or 
with an edible carrier. They may be enclosed in gelatin 
capsules or compressed into tablets. For the purpose of 
oral therapeutic administration, the compounds may be 
incorporated with excipients and used in the form of 
tablets, troches, capsules, elixirs, suspensions, syrups, 
wafers, chewing gums and the like. These preparations 
should contain at least 4% of the compound of the present 
invention, the active ingredient, but may be varied 
depending upon the particular form and may conveniently be 
between 4% to about 70% of the weight of the unit. The 
amount of the compound present in compositions is such 
that a suitable dosage will be obtained. Preferred 
compositions and preparations according tc the present 
invention may be determined by someone skilled in the art. 
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The tablets, pills, capsules, troches and the like may 
also contain one or more of the following adjuvants: 
5 binders such as microcrystalline cellulose, gum tragacanth 
or gelatin; excipients such as starch or lactose, disinte- 
grating agents such as alginic acid, Primogel, corn starch 
and the like; lubricants such as magnesium stearate or 
Sterotex; glidants such as colloidal silicon dioxide; and 

10 sweetening agents such as sucrose or saccharin may be 
added or a flavoring agent such as peppermint, methyl 
salicylate or orange flavoring- When the dosage unit form 
is a capsule, it may contain, in addition to materials of 
the above type, a liquid carrier such as polyethylene 

15 glycol or a fatty oil. Other dosage unit forms may 

contain other various materials which modify the physical 
form of the dosage unit, for example, as coatings. Thus, 
tablets or pills may be coated with sugar, shellac, or 
other enteric coating agents. A syrup may contain, in 

20 addition to the present compounds, sucrose as a sweetening 
agent and certain preservatives, dyes and colorings and 
flavors. Materials used in preparing these various 
compositions should be pharmaceut icaily pure and non-toxic 
in the amounts used. 

25 

For the purpose of parenteral therapeutic administra- 
tion, the compounds of the present invention may be 
incorporated into a solution or suspension. These 
preparations should contain at least 0.1% of a compound of 

30 the invention, but may be varied to be between 0.1 and 
about 50% of the weight thereof. The amount of the 
compound of formula (1) present in such compositions is 
such that a suitable dosage will be obtained. Preferred 
compositions and preparations are able to be determined by 

35 one skilled in the art. 

The compounds of the present invention may also be 
administered dv inhalation, such as by aerosol or dry 
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powder. Delivery may be by a liquefied or compressed gas 
or by a suitable pump system which dispenses the compounds 
of the present invention or a formulation thereof. 

5 Formulations for administration by inhalation of compounds 
of formula (1) may be delivered in single phase, bi- 
phasic, or tri-phasic systems. A variety of systems are 
available for the administration by aerosol of the 
compounds of formula (1). Dry powder formulations are 

0 prepared by either pelletizing or milling the compound of 
formula (1) to a suitable particle size or by admixing the 
pelietized or milled compound of formula (1) with a 
suitable carrier material, such as lactose and the like. 
Delivery by inhalation includes the necessary container, 

5 activators, valves, subcontainers , and the like. 
Preferred aerosol and dry powder formulations for 
administration by inhalation can be determined by one 
skilled in the art . 

0 The compounds of the present invention may also be 

administered topically, and when done so the carrier may 
suitably comprise a solution, ointment or gel base. The 
base, for example, may comprise one or more of the 
following: petrolatum, lanolin, polyethylene glycols, bee 

5 wax, mineral oil, diluents such as water and alcohol, and 
emulsifiers and stabilizers. Topical formulations may 
contain a concentration of the formula (1) or its pharma- 
ceutical salt from about 0.1 to about 10% w/v (weight per 
unit volume ) . 

0 

The solutions or suspensions may also include one or 
more of the following adjuvants: sterile diluents sucn as 
water for injection, saline solution, fixed oils, 
polyethylene glycols, glycerine, propylene glycol or ether 
!5 synthetic solvents; antibacterial agents such as benzyl 
alcohol or methyl paraben; antioxidants such as ascoroic 
acid or sodium bisulfite; chelating agents such as 
ethylene diaminetet raacet ic acid; buffers such as 
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acetates, citrates or phosphates and agents for the 
adjustment of tonicity such as sodium chloride or 
dextrose. The parenteral preparation can be enclosed in 
5 ampules, disposable syringes or multiple dose vials made 
of glass or plastic. 

EXAMPLE A 

Antagonism of [ ] -pyr i lamine binding to histamine Hi 

10 receptors by putative antagonists 

One skilled in the art can measure the Hi receptor 
affinity of proposed histamine antagonists as evaluated in 
rat brains or Chinese hamster ovary cells transfected with 
the human histamine Hi receptor gene ( CHOpcDNA3HlR cells). 

15 For the studies in rat brain, young male rats are 

sacrificed by decapitation and the brains are immediately 
removed. The cortici are dissected and used immediately 
or stored at -20°C. For the studies in Chinese hamster 
ovary cells, confluent cells are freshly scraped from 

20 culture flasks. The tissues or cells are homogenized with 
a Polytron (setting no. 6 for 15 seconds) in 20 mL of 50 
mM potassium sodium phosphate (pH 7.4, at 4°C). The 
homogenate is centrifuged at 48,000 x g for 12 minutes at 
4°C. The pellet is resuspended using a Polytron (setting 

25 no. 6 for 15 seconds) in incubation buffer (50 mM 
potassium sodium phosphate, pH 7.4, at ambient 
temperature, containing 0.1% bovine serum albumin) to a 
concentration of 40 mg/mL and is immediately added to 
tubes to start the assay. The protein content of the 

30 crude meir.Drane suspension can be determined by the method 
of 0. H. Lowery et al., J . Biol. Chem. , 193 265 (1951). 

The binding assay is carried out in duplicate in 12 x 75 
mm polypropylene tubes in 50 mM potassium sodium phosphate 
( pH 7.4, at ambient temperature) containing 0.1% bovine 

35 serum albumin. The radioligand, [ 3 H ] -pyr llami ne , is 

diluted in incubation buffer to a concentration of 2 nM 
and added to each tube (50 pL ) . The test compound is 
diluted in incubation Duffer (10-10 m to 10-5 mj and is 
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added to the appropriate tubes (50 uL). The assay is 
started by the addition of 250 uL of well mixed tissue 
suspension. The final incubation volume is 0.5 mL . Tne 
5 assay is carried out at ambient temperature for 30 

minutes. The incubation is terminated by the addition of 
3.5 mL of 0.9% sodium chloride solution (4°C) and 
filtration through GF/B filters that have been presoaked 
overnight in 0.1% polyethyleneimine , using a Brandel cell 

10 harvester. The filters are rapidly washed with two 3.5 mL 
portions of incubation buffer and transferred to 
scintillation vials. Ecoiume (9 mL) is added the the 
vials. The vials are shaken and allowed to set for 4 
hours before being counted by liquid scintillation 

15 spectrometry. Specific binding is determined as the 

difference between tubes containing no test compound and 
the tubes containing 10 ^iM promethazine. Total membrane 
bound radioactivity is generally about 5% of that added to 
the tubes. Specific binding is generally 75% to 90% of 

20 total binding as determined by the method of M. D. 
DeBacker et al . , Biochem. and Biophys. Res. Commun. , 
197(3) 1601 (1991). 

The molar concentration of compound that causes 50% 
inhibition of ligand binding at the screening dose (10 \iH) 

25 is the IC50 value, and is expressed as the cumulative mean 
(± S.E.M.) for n separate experiments. 

EXAMPLE B 

Antagonism of lodinated tachykinin binding to NKi receptors 
3 0 by putative antagonists 

One skilled in the art can measure the NK; receptor 

affinity of proposed tachykinin antagonists as evaluated 

in guinea pig lungs (Keystone Biologicais, Cleveland, OH). 

Tissues are homogenized with a Poiytron in 15 volumes of 
35 50 mM Tris-HCl buffer ( pK 7.4, 4°C) and centnfugec. Tne 

pellet is resuspended in Tris-HCl buffer and centrifuged; 

the pellet is washed twice by r esuspension . The final 

pellet is resuspended at a concentration of 40 mg/ml in 



WO 97/30990 



-139- 



PCTOJS97/02239 



incubation buffer and remains at room temperature for at 
least 15 min prior to use. 

Receptor binding is initiated by addition of 250 ul 
5 membrane preparation in duplicate to 0.1 nM of 1251-Bclton 
Hunter Lys-3 labeled substance P in a final volume of 500 
ul of buffer containing 50 mM Tris-HCl (pH 7.4 at room 
temperature), 0.1% bovine serum albumin, 2 mM manganese 
chloride, 40 pg/ml bacitracin, 4 pg/ml leupeptin and 

10 chymostatin, 1 pM thiorphan and various doses of the 
putative tachykinin antagonists. Incubations are 
performed at room temperature for 90 min; binding is 
terminated by addition of 50 mM Tris-HCl buffer (pH 7.4, 
4°C) and filtration under vacuum through GF/B filters 

15 presoaked with 0.1% polyethyleneimine . Filter bound 
radioactivity is quantitated in a gamma counter. 
Nonspecific binding is defined as binding in the presence 
of 1 |iM substance P. 

Specific binding is calculated by subtracting 

20 nonspecific binding from total binding. Competition of 
iodinated substance P binding by test compounds or 
standards is expressed as a percentage of this maximum 
competition. IC 50 values (concentration required to 
inhibit 50% of receptor binding) are generated for each of 

25 the test compounds by nonlinear regression using an 

iterative curve fitting program (GraphPAD Inplot , San 
Diego , CA ) . 

EXAMPLE C 

3 0 Histamine (Hi) antagonism in guinea pig ileum 

One SKilied in the art can determine that the compounds 
of the present invention are Hi receptor antagonists in vitro 
by evaluating the compound's ability to inhibit histamine 
mediated smooth muscle contraction. Male Hartley guinea 

35 pigs, weighing 200-450 grams, are sacrificed by C0 2 

asphyxiation. A piece of ileum, about 20 cm in length, is 
removed and cut into 2 cm pieces. Each ileum piece is 
placed in an organ bath at 37°C containing Tyrode ' s 
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solution and is constantly aerated with 95% 0 2 /5% C0 2 . 
Tyrode's solution has the composition: sodium chloride 
136.9 mM, potassium chloride 2.68 nM, calcium chloride 1.8 
5 mM, sodium dihydrogen phosphate 0.42 mM, sodium 

bicarbonate 11.9 mM, and dextrose 5.55 mM. Contractions 
are measured with an isometric transducer (Grass FT03C ) , 
and are recorded on a polygraph recorder and/or a 
computer. The ileum strips are loaded with 1.0 grams of 

10 tension and allowed to equilibrate for a minimum of 30 
minutes before starting the experiments. Tissues are 
preincubated with vehicle or varying concentrations of 
test compound followed by histamine challenge. 

A competitive Hi receptor antagonist produces a 

15 parallel shift cf the histamine dose-response curve to the 
right without a depression of the maximal response. 

The potency of the antagonism is determined by the 
magnitude of the shift and is expressed as a pA 2 value 
which is the negative logarithm cf the molar concentration 

20 of antagonist which produces a two-fold shift of the dose 
response curve to the right. The pA 2 value is calculated 
by using Schild analysis. 0. Arunlak shana and H. 0. 
Schild, Br. J. Pharmacol Chemother. 14, 48-58 (1958). 
When the slope of the lines obtained by a Schild analysis 

25 are not significantly different from one (1) the compound 
is acting as a competitive antagonist. 

EXAMPLE D 

Antagonism of tachyk ini n- induced phosphat idy 1 i nos : tol f?i; 

30 turnover in vitro by putative antagonists 

One skilled in the art can determine NKi receptor 
antagonism by measuring the substance P-induced 
phosphatidylinosi tol (PI, inositol phosphate) accumulation 
in UC11 cells in the presence and ab^tnce cf NKi receptor 

35 antagonists. Cells are seeded onto 24-well plates at 

125,000 cells/well, two or three days prior to the assay. 
Cells are loaded with 0.5 mL of 0.2 \iM myo- [ 2-3H ( N ) ] 
inositol (American Radiolabeled Chemicals Inc., specific 
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activity; 20 jiCi/mmol) 20-24 hours prior to the assay. 
Cultured cells are maintained at 37°C in 5% C0 2 
environment . 

5 On the day of the assay, media is aspirated and the 
cells incubated in RPMI-1640 media containing 40 ug/ml 
bacitracin, 4 pg/ml each of leupeptin and chymostat in , 
0.1% bovine serum albumin, 10 uM thiorphan, and 10 mM 
lithium chloride. After 15 minutes, the test compound is 

10 added to the cells in a volume of 0.1 mL. After another 
15 min, substance P is added to UC11 cells at various 
concentrations to start the reaction followed by 
incubation for 60 min at 37°C in 5% C0 2 environment in a 
final volume of 1 mL. To terminate the reaction, the 

15 media is aspirated and methanol (0.1 mL) is added to each 
well. Two aliguots of methanol (0.5 mL) are added to the 
wells to harvest the cells into chloroform resistant 
tubes. Chloroform (1 mL) is added to each tube followed 
by doubly distilled water (0.5 mL). Samples are vortexed 

20 for 15 seconds and centrifuged at 1700 x g for 10 minutes. 
An aliquot (0.9 mL ) of the aqueous (top) phase is removed 
and added to doubly distilled water (2 mL). The mixture 
is vortexed and loaded onto a 50% Bio-Rad AG 1-X8 (formate 
form, 100-200 mesh) exchange column (Bio-Rad Laboratories, 

25 Hercules, CA). The columns are washed, in order, with: 1) 
10 ml doubly distilled water, 2) 5 mL of 5 mM disodium 
tetraborate/60 mM sodium formate, and 3) 2 mL of i M 
ammonium formate/0. 1 M formic acid. The third elution is 
collected and counted in 9 mL scintillation fluid. A 50 

30 ill aliquot of the organic (bottom) phase is removed, dried 
in a scintillation vial and counted in 7 mL scintillation 
fluid. 

The ratio of DPM in the aqueous phase aliquot (total 
inositol phosphates) to the DPM in the 50 ul organic phase 
35 aliquot (total [3H]inositol incorporated) is calculated fo 
each sample. Data are expressed as a percent of agonist- 
induced accumulation of [ 3H i-inositoi phosphates over basa 
levels. The ratios in the presence cf test compound 
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and/or standards are compared to the ratios for control 
samples (i.e. no stimulating agonist). 

Dose-response graphs are constructed and the ability of 
5 the test compounds to inhibit tachyk i nin-induced 

phosphatidy inositol turnover determined with the aid of a 
computer program. Data is expressed as percent 
stimulation of total inositol phosphate accumulation over 
basal levels and normalized to the maximum response 
10 produced by substance P. Schiid analysis is performed 

using dose response curves to obtain a value indicative of 
the strength of a competitive antagonist and is expressed 
as the pA2* which is the negative logarithm of the molar 
concentration of antagonist which reduces the effect of a 
15 dose of agonist to one-half of that expected at the dose 
of agonist. The slope of the lines obtained by a Schiid 
analysis are not significantly different from one (1) the 
compound is acting as a competitive antagonist. 

EXAMPLE E 

Evaluation of Hi (or NKi ) antagonism in vivo 

One skilled in the art can determine that the compounds 
of the present invention mediate the immediate 
hypersensitivity response in vivo by evaluating the ability 
of the compounds to inhibit the formation of histamine (or 
substance P) induced wheals in guinea pigs. Animals are 
anesthetized with pentobarbi toi (i.p.). Dorsal skin is 
shaved and intradermal injections of histamine (or 
substance ?) are given in the shaved area at appropriate 
times after the administration of the test compounds. 
Doses, routes, and times of administration may vary 
according to experimental design The design of -uch 
experiments is well known and ap eciated in ttv :t. 
Immediately after the mtraderma. cnallenges, tr. ■ animal 
is given an intravenous injection of 1% Evan's blue dye to 
make the wheals visible. At an appropriate time after the 
challenge the animals are sacrificed by CO? inhalation. 
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The skin is removed and the diameter of each wheal is 
measured in two perpendicular directions. 

The wheal response is used an the index cf the edema 
5 response. The percent cf inhibition of the wheal response 
is calculated by comparing the drug-treated group to a 
vehicle-treated group. Linear regression of the dose- 
response inhibition curve is used to determine an ED 50 
value, expressed in mg/kg, which is the dose of compound 
10 which inhibits histamine-induced skin wheal by 50%. 

EXAMPLE F 

Evaluation of NKi antagonism in vivo 

One skilled in the art can also determine that the 

15 compounds of the present invention are NKi receptor 

antagonists in vivo by evaluating the compound's ability to 
inhibit substance P-induced plasma protein extravasation 
in guinea pig trachea. Substance P-induced protein 
leakage through postcapillary venules is assessed by 

20 measuring Evans Blue dye accumulation in guinea pig 
trachea . 

When putative antagonists are administered 
intravenously, animals are anesthetized with pentobarbitol 
then injected with Evans Blue dye (20 mg/kg, i.v., 

25 prepared in 0.9% sodium chloride solution). One minute 
after dye administration, the antagonist is administered 
(i.v.) followed by substance P (0.3 nmole/kg, i.v.) and, 
after 5 mm, excess dye removed from the circulation by 
transcardiac perfusion with 50 ml 0.9% sodium chloride 

30 solution. The trachea and primary bronchi are removed, 
blotted dry and weighed. 

When the putative antagonist is administered orally, 
animals are anesthetized with pentobarbitol one hour after 
dosing and injected with Evans Blue dye {20 mg/kg, i.v., 

35 prepared in 0.9% sodium chloride solution). One minute 
after dye administration, administer substance P (0.3 
nmoie/kg, i.v.) and, after 5 mm, excess dye removed from 
the circulation dv transcardiac perfusion witn 50 mi 0.9% 
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sodium chloride solution. The trachea and primary bronchi 
are removed, blotted dry and weighed. 

Dye quantitation is performed spect rophot omet r i ca 1 ly 
5 (620 nm) after extracting tissues in formamide for 24 hr 
at 50°C. Values are subtracted from background (dye only, 
no agonist). ED 50 (dose of compound which inhibits 
substance P-induced plasma protein extravasation by 50%) 
is calculated from linear regression analysis. 



35 
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WHAT IS CLAIMED IS: 



10 1. A compound of the formula 




wherein 

20 R' is from 1 to 3 substituents each independently chosen 

from the group consisting of hydrogen, halogen, C\-Ce alkyl, 
and Ci~C6 alkoxy; 

R" is hydrogen or a radical chosen from the group 
25 consisting of 



R20 



30 




wner ei n 



35 



R20 is selected from the group consisting of 
hydrogen, C1-C4 alkyl, and -CF3; 
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Ari is a radical chosen from the group consisting of 



5 



10 




1 - i wherein 

R; is from 1 to 3 substituents each independently 
chosen from the group consisting of hydrogen, halogen, 
hydroxy, -CF3 , Ci~C$ alkyl, and C1-C6 alkoxy; 

20 

R2 is from 1 to 2 substituents each independently 
chosen from the group consisting of hydrogen, halogen, 
C1-C6 alKyl, and Ci-Ce alkoxy; 

2 ^ Xi and X2 are as defined in one of parts A ) , B), or C): 



30 



35 
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A) Xi is hydrogen; 

X 2 is a radical chosen from the group consisting of 

5 



10 



15 



20 



25 




H3 



wherein 

30 

p is 1 or 2; 

R3 is from 1 to 3 substituents each independently 
chosen from the group consisting of hydrogen, halogen, 
35 -CF 3/ Ci-Ce alkyl, and Ci-C 6 alkoxy; 
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R4 is frcm 1 to 3 substituents each independently 
chosen from the group consisting cf hydrogen, halogen, 
-CF 3 , Ci-C 6 alkyl, and Ci-Ce aikcxy, 

5 

R5 is hydrogen or hydroxy; 

Ar2 is a radical chosen from the group consisting of 



10 



15 




wherein 

20 

Re is from 1 to 3 substituents each independently 
chosen from the group consisting of hydrogen, 
halogen, -CF 3 , Ci-C 6 alkyl, Ci-C 6 alkoxy, and -CO2R9 
wherein Rg is chosen from the group consisting cf 

25 

hydrogen and C1-C4 alkyl; 

R 7 is from 1 to 2 substituents each independently 
chosen from the group consisting of hydrogen, 
halogen, Ci-Ce alkyl, and Ci-Ce al*oxy; 

30 

R8 is chosen from the group consisting of nydroqer., 
-CH 3 , and -CH 2 OH; 

Rio is chosen from the group consisting of 
35 hydrogen, C1-C4 alkyl, and benzyl; 



Z is chosen from the group consisting of hydrogen, C\-Ce 
alkyl, -(CH 2 )w-0-(CH 2 ):-Y, -(CH 2 ) f A, - ( CH 2 ) jC0 2 Rn , 
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-(CH 2 ) u C(0)NR 12 Ri 3 , -(CH 2 ) g C(0) (CH 2 ) h CH 3 , - ( CH 2 ) w-0-Ar 3 , 
-CH 2 CH 2 OCF 3 , -CH2CF3, -CH 2 CH 2 CH 2 CF 3 , - ( CH 2 ) 2 CH=CH 2 , 
-CH 2 CH=CH 2 , -CH 2 CH=CHCH 5 , -CH 2 CH=CHCH 2 CH 3 , 
5 -CH 2 CH=C(CH 3 ) 2 , and -CH 2 OCH 2 CH 2 Si ( CH 3 ) 3 

wherein 

w is an integer from 2 to 5; 

10 

t is an integer from 1 to 3; 

f is 2 or 3; 

15 u is an integer from 1 to 4; 

g is an integer from 1 to 3; 

h is an integer from 0 to 3; 

20 

w is an integer from 2 to 4; 



Y is chosen from the group consisting of hydrogen, 
-CF 3 , -CH=CH 2 , -CH=C(CK 3 ) 2f and -C0 2 Rn wherein R 14 
25 is chosen from the group consisting of hydrogen and 

C1-C4 alkyl; 

A is chosen from the group consisting of -NR15R16, 
acetylamino, and morpholino wherein R15 is chosen 
30 from the group consisting of hydrogen and C1-C4 

alkyl and Rie is C1-C4 alkyl; 

Rn is chosen from the group consisting of hydrogen 
and C1-C4 alkyl; 



35 



R12 is chosen from the group consisting cf 
hydrogen, C1-C4 alkyl, and benzyl; 
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R13 is chosen from the group consisting of hydrogen 
and C1-C4 aikyi; 

5 Ar3 is a radical chosen from the group consisting 

of 



10 




wherein 



v is an integer from 1 to 3; 

15 

R17 is chosen from the group consisting of hydrogen 
and -CO2R18 wherein R^s is chosen from the group 
consisting of hydrogen and C1-C4 aikyi; 

20 B) Xi is hydroxy; 



X2 is a radical chosen from the group consisting of 



25 




wherein p, R3 , Z, and Ar2 are as previously defined; 



35 
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C) X 2 is a radical of the formula; 




10 



15 



20 



wherein R3 and R4 are as previously defined; and 

Xi and Zi taken together form a second bond between the 
carbon atoms bearing Xi and Z\; 

and stereoisomers and pharmaceuticaliy acceptable salt 
thereof . 

2. A compound of Claim 1 wherein Xi is hydrogen. 

3. A compound of Claim 2 wherein X2 is a radical of tne 
formula 



25 




30 



therein R3, Ar2, and p are as defined in Claim 1 



35 



4. A compound of Claim 3 wherein R3 is hydrogen, p is 1, 
and Ar 2 is 4-f luorcphenyl . 

5. A compound of Claim 3 wherein R3 is hydrogen, p is 1, 
and Ar2 is pyrid-2-yl. 
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15 



20 



25 



30 



6. A compound of Claim 3 where::. R3 *s hydrogen, p is 1, 
and Ar 2 is fur-2-yl. 

7. A compound of Claim 3 wherein R3 is hydrogen, p is 1, 
and Ar2 is fur-3-yl. 

8. A compound of Claim 2 wherein X2 is a radical of the 



wherein R3 and Z are as defined in Claim 1. 

9. A compound of Claim 8 wherein 2 is - ( CH2 ) w -0- ( CH 2 ) 
wherein w, t, and Y are as defined in Claim 1. 

10. A compound of Claim 9 wherein w is 2. 

11. A compound of Claim 10 wherein Z is 2-et hoxyethyl . 

12. A compound of Claim 1 wherein X x is hydroxy. 

13. A compound of Claim 12 wherein X2 is a radical of the 
formula 



formula 



Z 






wherein R3, A: 2 , and p are as defined in Claim 1. 
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10 



15 



30 



14. A compound of Claim 13 wherein R 3 is hydrogen, p is 1, 
and Ar 2 is 4-f iuoropheny 1 . 



or 



15. A compound of Claim 1 wherein the compound is (+) 
(-)-N-methyl-N-(4-(4-(l-(pyrid-2-ylmethyl)-lK- 
benzimidazole-2-carbonyl)piperidin-l-yl)-2-(4- 
fluorophenyI)butyl)-3,4,5-trimethoxybenzamide or a mixture 

thereof . 

16. A compound of Claim 1 wherein the compound is (+)- or 
( - )-N-methyl-N-( 4-( 4- ( 1- ( 4-f luorobenzy 1 ) -lH-benz lmidazole- 
2-ca r bony 1 ) piper idin-l-yl ) -2- ( 3,4- 

dichiorophenyl)butyl)benzamide or a mixture thereof. 

17. A pharmaceutical composition comprising a compound of 
Claim 1. 

18. A pharmaceutical composition comprising a compound of 
20 Claim 1 in admixture or otherwise in association with one 

or more inert carriers. 

19. A method for treating allergic rhinitis in a patient m 
need thereof comprising administering to said patient a 
therapeutically effective amount of a compound of Claim 1. 



20. A method for treating asthma in a patient in need 
thereof comprising administering to said patient a 
therapeutically effective amount of a compound cf Claim 1. 

21. A method for treating emesis in a patient ir. need 
thereof comprising administering to said patient a 
therapeutically effective amount of a compound of Claim 1. 

35 22. A method for treating inflammatory bowel disease in a 
patient in need thereof comprising administering to said 
patient a therapeutically effective amount cf a compound cf 
Claim 1. 
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